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DETAILED DESCRIPTION 



[ Detailed Description of the Invention] 

Technical field This invention is the recording medium, the playback 
equipment, and the regeneration method with which multimedia data was 
recorded, and relates to improvement in the regenerative function 
especially in movie application. 

Background art As the optical information recording medium which records 
speech information and moving image information and is played, and its 
recording and reproducing device, the laser disc and the video CD are 
known conventionally. 

The laser disc realized record of the analog video data of about 1 hour to 
an optical disk about 30 cm in diameter, and is briskly used as a recording 
medium of a movie or music video. However, since considering carrying or 
storage a laser disc is not a suitable size, the still compacter recording 
medium has been called for. 

A video CD by recording video with big data volume with the high 
compression rate digital data compression technology called an MPEG 
(Moving Picture Experts Group) method, Record reproduction of the video 
in CD (Compact Disc) with a diameter of 12 cm which was originally a disk 
for voice recording is realized. While the video CD realized compact disk 
size, the resolution of the animation was only about 352x240 pixels. 
However, an above- mentioned laser disc and video CD have the next 
restrictions about a sound and a title. That is, since only one channel is 
recorded, the speech information cannot respond to the language of two 



or more countries. Since a title is recorded as some animations, it cannot 
respond to the language of two or more countries too. For example, the 
sound or title from which a Japanese version, an English- language edition, 
the French version, the German version, etc. differ is unrecordable to the 
same moving image information. 

When there was a movie in which versions, such as the theater version, an 
uncut version, and the TV televising version, differ, and it was a movie of 
the short story very much, it was possible to have recorded the movie of all 
the versions on the disk of one sheet, but it was impossible to have 
recorded the usual movie of about 1 to 2 hours on the disk of one sheet. 
In addition to the analog moving image information of about 1 hour, in the 
laserdisc, record of monophonic 4CH is attained as speech information. 
A laser disc is mainly used for record of movie application in very many 
cases. However, the usual movie is about 2 show hours. 
Plural versions exist. 

Plural versions are a theater release print, the TV broadcast version, a 
dubbed version to other languages (a sound, a title), etc. 
However, since analog moving image information recordable on a laser 
disc is about 1 hour, the movie of these plural versions is unrecordable. 
While recording two or more short moving image information, even if it 
adds and records the voice channel of a multiple channel on each moving 
image information, the following problems will occur. 
Since moving image information will overlap and will be recorded [ 1st ] , 
recording efficiency gets very bad. Since a title is memorized [ 2nd ] as 
some animations, in order to give two or more titles, two or more same 
moving image information with a different title will be recorded. The user's 
operation of redoing reproduction from the start to the further 3rd even if a 
user wants to change into an animation with the title of another language 
in inside when reproducing moving image information with the title of a 
certain language in the case of the 2nd is required. That is, even if it is the 
same movie, it cannot change only a title, with reproduction continued. 
When the numbers of voice channels of two or more moving image 
information differ, or which voice channel is which language or the 
assignment differs in the 4th, whenever it changes moving image 
information into it, the voice channel of the language for which it asks by 
user's operation must be changed. 



Indication of an invention Even if the purpose of this invention can carry 
out video- data record of the plurality which consists of a main video data 
and two or more sub data, such as a sound and a title, and the channel 
number and channel assignment of sub data differ from each other for 
every video data, It is in providing a recording medium which can manage 
sub data easily between video datas, its playback equipment, and a 
regeneration method for the same. 

The data in which the recording medium which attains the above- 
mentioned purpose contains two or more video datas and management, 
information is memorized. 

Interleave arrangement of two or more sub data in which each video data 
should be reproduced by alternative simultaneously with a video data and it 
is carried out, ID accompanies said sub data and said at least two video 
datas, The number of said sub data interleaved differs mutually, and said 
sub data, Are in any of voice data and sub picture data, and said 
management information, It has the table to which the logical number of 
said sub data and ID of said sub data were made to correspond to said 
two or more video datas, By said two or more video datas, said logical 
number is a number assigned in common, and said video data, Consist of 
two or more units and each unit The video data of a predetermined time 
unit, Are sub data which should be reproduced simultaneously with the 
video data, and it has mutually different sub data, It is effective during the 
data reproduction in the unit which belongs, and control information 
including the command which directs the video data in a unit and which 
sub data which should be reproduced simultaneously with a logical number 
is recorded. 

Even if a table is a case where the number of the sub data contained in 
each video data differs according to this composition, Even if it is a case 
where assignment of the sub data which can map a logical number in ID of 
the sub data which exists really, and is contained in each video data differs, 
a logical number can be mapped in ID of the sub data of the contents on a 
table. Therefore, sub data is systematically manageable between video 
datas. For example, it can prevent reproducing accidentally [ sub data / 
the sub data which does not exist really, and / which does not have 
continuity between video datas (the contents completely differ) ] . 



According to this composition, sub data can be changed by the above- 
mentioned command in the middle of reproduction of a video data. 
The reading means to which the playback equipment which attains the 
above- mentioned purpose reads data from said recording medium, The 
number holding mechanism holding the logical number defined beforehand, 
and the table read by the reading means, A determination means to 
determine ID of the sub data which should be reproduced according to the 
logical number of number holding mechanism, The selecting means which 
chooses sub data with determined ID from two or more sub data read by 
the reading means, Have a reproduction means which reproduces sub data 
with the selected video data and selecting means which were read by the 
reading means, and said video data, Consist of two or more units and 
each unit The video data of a predetermined time unit, Are sub data which 
should be reproduced simultaneously with the video data, and it has 
mutually different sub data, It is effective during the data reproduction in 
the unit which belongs, control information including the command which 
directs the video data in a unit and which sub data which should be 
reproduced simultaneously with a logical number is recorded, and said 
number holding mechanism holds the logical number directed by the 
command in said control information. 

Even if a table is a case where the number of the sub data contained in 
each video data differs according to this composition, Even if it is a case 
where assignment of the sub data which can map a logical number in ID of 
the sub data which exists really, and is contained in each video data differs, 
a logical number can be mapped in ID of the sub data of the contents with 
a channel table. Therefore, sub data is systematically manageable between 
video datas. For example, it can prevent reproducing accidentally [ sub 
data / without continuity (the contents completely differ) ] between the sub 
data of the physical channel which does not exist really, and a video data. 
Brief explanation of the drawings Drawing 1 is a figure showing the 
appearance, the section, the expanded section, and pit shapes of DVD in 
this example. 

Drawing 2 is a data structure diagram of the whole recorded on DVD. 
Drawing 3 shows the internal structure of each video title set in drawing 2. 
Drawing 4 A and 4B are the figures explaining the still more detailed data 
configuration of VOB. 



Drawing 5 shows the data format of a video pack. 

Drawing 6 shows the data format of an audio pack. 

Drawing 7 shows the data format of a sub- picture- data pack. 

Drawing 8 shows the data format of a management pack. 

Drawing 9 shows the example of a menu image by sub picture data. 

Drawing 10 is a figure showing the more detailed data configuration of a 

management pack hierarchical. 

Drawing 11 is a figure showing the more detailed data configuration of the 
button sexual desire news in a management pack, and button information. 
Drawing 12 is a figure showing the example of the command used as a 
button command set up for every button. 

Drawing 13 A and B are the figures showing the data configuration of 
video title set management information hierarchical among each video title 
set in drawing 2. 

Drawing 14 is an explanatory view of PGC. 

Drawing 15 shows the example of a voice CH table and a sub video image 
CH table. 

Drawing 16 is an outline view of the reproducing system in this example. 
Drawing 17 shows an example of the keyboard layout of a remote control. 
Drawing 18 is a block diagram showing the entire configuration of playback 
equipment. 

Drawing 19 is a block diagram showing the composition of a system 
decoder. 

Drawing 20 A is a block diagram showing the composition of a system 
control part. 

Drawing 20 B is a figure showing a part of register set. 

Drawing 21 is a block diagram showing the detailed composition of a sub 

video decoder. 

Drawing 22 is a flow chart which shows outline processing of the 
reproduction control by a system control part. 

Drawing 23 shows the detailed flow chart of regeneration of the program 
chain group in drawing 22. 

Drawing 24 is a flow chart which shows the VOB reproduction control 
processing in drawing 23. 

Drawing 25 is a flow chart which shows the outline of the highlight 
processing in drawing 24. 



Drawing 26 is a detailed flow chart rather than the button change state 
processing in drawing 25 is shown. 

Drawing 27 shows the detailed process flow of a voice channel deciding 
part. 

Drawing 28 shows the detailed process flow of a sub video image channel 
deciding part. 

Drawing 29 A is an explanatory view of VOB for title menus. 
Drawing 29 B is an explanatory view of the PGC information for title menus. 
Drawing 30 is an explanatory view of the operation which interrupts 
reproduction of a movie temporarily, calls a title menu, and resumes the 
original movie further. 

Drawing 31 shows the example of PGC which constitutes English- 
conversation teaching materials. 

Drawing 31 shows the PGC information of PGC which constitutes English- 
conversation teaching materials. 

Drawing 33 is a flow chart which shows the manufacturing method of the 
optical disc concerning this example. 

the best gestalt <physical structure of a multimedia optical disk> for 
inventing - - a physical structure of the multimedia optical disk (following 
DVD:Digital Versatile Disk) in this example is explained first. 
Drawing 1 is a figure showing the appearance, the section, the expanded 
section, and pit shapes of DVD in this example. 

In the outline view of the figure, the diameter of DVD is about 12 cm like 
CD. 

In the sectional view of the figure, DVD107, It comprises the glue line 110 
which is provided from the drawing bottom between the first 0.6- mm- thick 
transparent substrate 108, the information layer 109 which adhered 
reflection films, such as a metal thin film, on it, the second transparent 
substrate 1 1 1 , and the information layer 109 and the second transparent 
substrate 111, and pastes both up, Furthermore, the printing layer 112 
which prints a label is formed on the second transparent substrate 111 if 
needed. 

In DVD107, it is not indispensable, and if there is no necessity, the printing 
layer 1 12 does not attach this, but turns to the second transparent 
substrate 111, and is good as for a broth. 

Let the upper field in which the surface A and the printing layer 112 are 



formed in the field of the bottom which the optical beam 1 13 for 
reproduction enters and reproduces information by drawing 1 be the rear 
face B. 

A concavo- convex pit is formed by forming technique, and the field which 
touches the information layer 109 of the first transparent substrate 108 
changes this pit, length, and interval, and is recording information. That is, 
the pit of unevenness of the second transparent substrate 108 is 
transferred by the information layer 109. Like the pit shapes of the figure, it 
is 0.4 micrometer - 2.13 micrometers, and the length of each pit vacates a 
0.74- micrometer interval radially, is installed successively spirally, and 
forms one spiral track. As for the length of this pit, the track pitch which is 
a pitch of the code track which becomes short compared with the case of 
CD which is a conventional example, and is formed by a pit sequence is 
also constituted narrowly, and surface recording density's is improving. 
The surface A side in which the pit of the first transparent substrate 108 is 
not formed serves as a flat field. The second transparent substrate is used 
for reinforcement, and is the same construction material as the first 
Iransparent substrate 108, and thickness is also a transparent substrate 
with 0.6- mm same flat both sides. 

And the optical beam 113 from the optical head which is not illustrated is 
irradiated from the surface A illustrated to the down side, Since the phase 
of catoptric light differs from the circumference in the portion which 
converges on the information layer 109, carries out image formation on the 
information layer 109 as the light spot 114, and has a pit, Optical 
interference arises, reflectance falls, in a portion without a pit, since 
interference does not arise, reflectance becomes high and, as a result, 
reproduction of information is performed as a reflectance change. As for 
the light spot 114 of DVD107, in NA, since it is small, about 1/lambda is 
large 1.6 for the diameter compared with the light spot in said CD. It has 
the storage capacity of about 4.7 GB which is about 8 times the CD by this. 
< The data configuration of the whole DVD>, next the data structure of the 
whole memorized by DVD are explained. 

Drawing 2 is a data structure diagram of the whole DVD. It roughly divides 
from a disk center on one spiral track, covering DVD over a periphery, and 
it has a lead- in groove field, a volume field, and a lead- out field. 
In a "lead- in groove field", the data for stable [ of operation ] at the time 



of the read- out start of a disk reproduction device, etc. are recorded. 
A "lead- out field" is a field for the termination of recorded information to 
be shown in a disk reproduction device. 

A "volume field" is a field for recording various data which constitutes 
application, arrd consists of many logical blocks (called a sector) extremely 
as a one- dimensional array on a spiral track physically. Each logical block 
is 2 K bytes, and is distinguished with a block number (sector address). 
This logic block size is the minimum read- out unit by playback equipment. 
This volume field consists of a volume management field and a file area 
further. 

A "volume management field" is secured from a leading block only the 
block count required for management of an entire disk, For example, 
according to standards, such as ISO(lnternational Standards Organization) 
13346, the information which shows matching with each file name of two 
or more files and the address of a logical block group which each file 
occupies is recorded. 

At least one video title set and video manager are recorded on a "file area." 
By this example, although a video title set and video manager also treats 
as one file, respectively after [ expedient ] explaining, he is actually 
divided and recorded on the multi- file which continues on a track. For 
example, it is because file capacity becomes too much huge when it 
stores a movie, so dividing and recording on a continuous multi- file is 
desirable in order to make management in playback equipment easy. 
Each "video title set" is each object for tight recette record, and, 
specifically, two or more video objects (it omits the following VOB) 
showing the partial animation, sound, and still pictures of application, such 
as an -interactive movie, and the information for those reproduction control 
are recorded. Here, a tight recette is a general term for 3 titles according 
to version, when there are three versions, such as an uncut version, a 
theater release print, and the television televising version, on the same 
movie for example. Though it was the same movie, it was based on the 
reasons of the performance of a movie, or the reasons of public order and 
morality that plural versions exist, but for the maker, it was requested 
strongly that the movie of plural versions should have been recorded on 
the disk of one sheet. In order to realize this, the movie of each version is 
realized by the combination of two or more VOB(s) in this example. In this 



case, VOB sharable between the titles of a different version and 
unsharable individual VOB exist. VOB of a common area and VOB 
according to version individual are recorded on a video title set. 
It will not realize without storage capacity [ be / recordable / two or more 
video title sets / so that two or more interactive applications, such as not 
only a movie but an interactive movie, can be recorded ] as huge as about 
4.7 G bytes of DVD. 

A "video manager" is an object for management of the tight recette of an 
entire disk, and two or more VOB(s) and the information for those 
reproduction control are specifically recorded. Although a video managers 
data configuration is the same as that of a video title set, it differs in that it 
is used for a special use. That is, it is used in order that a video manager 
may manage the tight recette of an entire disk. Therefore, VOB for system 
menus (group) is recorded on the video manager. A system menu is a 
menu which it is reproduced immediately after powering on of playback 
equipment, or is temporarily called during title reproduction and is 
reproduced. 

It is a menu for choosing the tight recette of a user desire, or performing 
setting out and making a change for the channel which should be 
reproduced among two or more voice channels and sub picture data. 

<Data configuration [ of a video title set ] (the 1)> drawing 3 shows the 
internal structure of each video title set in drawing 2. As shown in the 
figure, a video title set turns into a VOB set which consists of two or more 
VOB(s) from video title set management information in order to control 
those salvage pathways. 

A "VOB set" consists of all the VOB(s) used as the element of a tight 
recette, i.e., VOB shared between two or more titles, and VOB used as the 
individual parts of a title. 

The video data (video) of a predetermined time unit in which each "VOB" is 
called GOP (Group Of Picture), It comes to interleave two or more audio 
information which should be reproduced simultaneously with the animation, 
two or more sub picture data which should be reproduced simultaneously 
with the animation, and the management pack for managing these. The 
portion which contains one management pack, the video data equivalent to 
GOP, two or more voice data, and two or more sub picture data as shown 



in the figure is called a VOB unit (VOB Unit). Two or more audio 
information and two or more sub picture data are selectively reproduced 
with playback equipment, respectively. 

Like "Audio A" of the "figure, "Audio B", and "Audio C", two or more audio 
information can record the sound of a different language of plurality, such 
as Japanese and English, for example, or can record a male sound and a 
female sound. 

Two or more sub picture data is still pictures by which it is indicated by 
multiplex at an animation like "SP A" of the figure, and "SP B." 
For example, the title of several different languages is recordable. 
There is a menu other than a title as a more important use of sub picture 
data. That is, one or some sub picture data are used in order to memorize 
the menu image in interactive application or a system menu. 
A management pack is 2 K bytes in size. 

The information which manages the data for every VOBU is stored. 
In this, the highlight information for controlling the button display and menu 
manipulation in a menu image of sub picture data is included. This 
highlight information has realized interactive nature in a VOBU unit 
conjointly with the menu image by sub picture data. 

The explanatory view of the still more detailed data configuration of <data 
configuration of VOB> VOB is shown in drawing 4 A. The figure writes 
together the raw material before multiplexing by interleave, and VOB after 
multiplexing, and has illustrated what interleave multiplexing of each raw 
material is carried out. 

Elementary stream [ of the figure ] (1) - (6) is the example of a raw 
material before multiplexing for constituting VOB, respectively. 
An elementary stream (1) is the video data compressed based on the 
MPEG 2 standard. 

Interleave multiplex is carried out to GOP units at VOBU. 

GOP is a compression video data for about 0.5 second containing at least 

one I picture here. One GOP is recorded on one VOBU. 

Elementary stream (2) - (4) is the voice data (voice A- C channel) 

corresponding to the above- mentioned video data, respectively. Each 

voice channel is recorded on the VOBU as a video data with same portion 

that corresponds to GOP of a video data mostly in time. 

The elementary stream (5) and (6) is sub picture data (the sub video image 



A, B channel) corresponding to the above- mentioned video data, 
respectively. Each sub picture data is recorded on the VOBU as a video 
data with same portion that corresponds to GOP of a video data in time. 
Drawing 4 B shows the example of VOB in which the channel numbers of 
voice data and each sub picture data differ. 

VOB#1 of the figure is an example by which interleave record of the 
following three kinds of sounds and four kinds of sub video images is 
carried out to one animation. 

video1001, video1002, - - :video data audio A1001, audio A1002, - - 
:English voice audio B1001, audio B1002, - - : Japanese voice audio 
C1001 and audio. C1002, - - :French voice SP A1001, SP A1002, - - 
:English title SP B1001, SP B1002, - - : English title (for hearing impairment 
persons) 

SP C1 001 , SP C1 002, - - Japanese- subtitle SP D1 001 , SP D1 002, - - : A 
Japanese title (for hearing impairment persons) 
This VOB#1 is a part of title of TV televising version, for example. 
The sound of three languages and the title of two languages are prepared. 
The title for hearing impairment persons is a title which also displays the 
sound effect of a movie. For example, it is "the sound which knocks at a 
door being heard", "the window's sounding violently by the storm", etc. 
VOB#2 is an example by which interleave record of an English sound and 
the English title is carried out to one animation similarly. This VOB#2 is a 
portion which exists only, for example in the movie of an uncut version. 
VOB#3 is an example by which interleave record of an English sound, a 
Japanese sound, an English title, and the Japanese subtitle is carried out 
to one animation. Although this VOB#3 is a title portion of a theater release 
print, for example, it is the portion cut in TV televising. VOB#4, the sound 
and sub video image of VOB#1 and the same number are recorded. 
"video1001", "audio A1001", "audio B1 001" of the figure .. the portion 
currently illustrated as shown in "SP A1001" and "SP B1001", Each -portion 
is actually recorded in the form of the meeting of two or more packs of the 
size which is 2 K bytes. For example, the portion of "video 1" is recorded 
as a set of two or more packs equivalent to one GOP. Thus, the pack- ized 
reason is the same size as a logical block (sector) with a size [ in DVD ] of 
2 K bytes. 

It is because it is the minimum read- out unit by playback equipment. 



The more detailed data format of each pack which constitutes the video 
data in the <data format of each pack> above- mentioned VOBU, voice 
data, and sub picture data, and a management pack is explained. 
Including one packet called a PES (Packetized Elementary Stream) packet, 
each pack shown in drawing 5 - drawing 8 consists of a pack header, a 
packet header, and a data field, and has the size of 2- K byte length. About 
a "pack header" and a "packet header", the point based on MPEG 2 omits 
explanation, and explains it about the information for identifying each pack 
kind here. In this example, in order to identify voice data, sub picture data, 
and a management pack, the special packet called the private packets 1 
and 2 in MPEG 2 is used. Here, a private packet is a packet which may 
define the contents freely, by this example, the private packet 1 was 
defined as being audio information and sub picture data, and the private 
packet 2 is defined as being a management pack by it. 
Drawing 5 shows the data format of the pack (it is hereafter called a video 
pack) used as components, such as "video 1" etc. of drawing 4 A. A video 
pack consists of a pack header, a packet header, and a data field that 
carried a part of GOP. Among these, stream ID (for example, 1110 0000) in 
a packet header means being a video pack. 

Drawing 6 is a data format of the pack (it is hereafter called an audio pack) 
used as components, such as "audio A- 1" etc. of drawing 4 A. An audio 
pack consists of a data field which carried a pack header, a packet header, 
and voice data. Among these, stream ID (101 1 1 101) in a packet header 
means being the private packet 1. Top 5 bits of substream ID in a data 
field (10100XXX and 1000XXX of the figure) mean being voice data and its 
coding mode, and it means which channel a low rank triplet is. Therefore, 
eight voice channels will be recorded on this optical disc at the maximum. 
In this example, the voice channels 0- 7 distinguished by the low rank 
triplet of above- mentioned substream ID are henceforth called the voice 
physical channels 0- 7. 

Drawing 7 is a data format of the pack (it is hereafter called a sub video 
image pack) used as components, such as "SP A- 1" etc. of drawing 4 A. A 
sub video image pack consists of a data field which carried the pack 
header, the packet header, and the image data. Among these, stream ID 
(1011 1101) in a packet header means being the private packet 1. It means 



that top 3 bits of substream ID in a data field (001XXXXX of the figure) are 
sub picture data, and means which channels 5 bits of low ranks are. 
Therefore, the sub video image channel of 32 will be recorded on this 
optical disc at the maximum. The sub video image channels 0- 31 
distinguished in 5 bits of low ranks of above- mentioned substream ID are 
henceforth called the sub video image physical channels (or SP physical 
channel) 0- 31. The above- mentioned sub video image physical channel 
and a voice physical channel are the names for distinguishing from a sub 
video image logical channel and a voice logical channel. A logical channel 
and a physical channel are mapped by 1 to 1 or the many pairs 1 in 
playback equipment. 

Drawing 8 is a data format of the management pack of drawing 4 A. A 
management pack consists of a pack header, a PCI packet (Presentation 
Control Information Packet), and a DSI packet (Data Search Information 
Packet). Among these, stream ID (101 1 1 1 1 1) in a packet header means 
being the private packet 2. Furthermore, substream ID (0000 0000) in a 
data field means that substream ID (0000 0001) is a DSI packet about it 
being a PCI packet. 

The information for realizing special reproduction, such as information for 
managing the synchronization with moving image information and speech 
information, a rapid traverse, and rewinding reproduction, is recorded on a 
DSI packet. When the menu image by sub picture data is recorded over 
two or more VOBU(s), the return point address information which shows 
the starting position of VOBU including the head of the sub picture data 
concerned is included in these information. When the "menu" key in a 
remote control is pressed by user's operation during application 
reproduction, the return point address to this sub video image, The jump to 
the system menu by a video manager is performed, and after ****, the 
stream change of a sound or a sub video image is used in order to resume 
playback of application again. 

The highlight information for realizing a user interaction is recorded on a 
PCI packet. Highlight information is the control information for answering 
user's operation when the menu image by the sub picture data in the same 
VOBU is reproduced. Here, user's operation is the alter operation by the 
cursor key in the remote control of playback equipment, the ten key, an 
enter key, etc. 



Highlight information is explained using the example of a menu image more 
concretely shown in drawing 9. Drawing 9 has illustrated the menu images 
M101- M102 in a system menu and a title menu. For example, three menu 
items (0 [ Game ] the movie A and 1 the movie B and 2) are expressed 
with the menu image M101. The highlight information over this menu image 
M101 includes the control information showing the command etc. which 
should be executed when that there are three buttons, the selection color 
of each button and a definite color, and each button are become final and 
conclusive. The same may be said of other menu images M102- M106. 
<Data configuration of management pack> drawing 10 is a figure showing 
the more detailed data configuration of a management pack hierarchical. 
As shown also in drawing 8, a management pack contains PCI and DSI. As 
already explained, PCI includes highlight information. 
In <outline data configuration of highlight information> drawing 10, the 
highlight information in PCI comprises button information for defining the 
contents according to the button sexual desire news for changing the 
foreground color of the button in the highlight general information about 
highlighting at large, and a menu, and button individual. Highlighting 
means displaying the button in a selective state and a definite state in 
distinction from other buttons to each button in a menu image here. 
Thereby, the menu indication according to the user's operation states is 
realized. 

In the <data configuration> said figure with detailed highlight general 
information, highlight general information comprises a highlight state, 
highlight start time, highlight finish time, button end- of- selection time, a 
total button number, and a compulsive selection button number, 
whether a button exists in the video presentation section (VOBU) for about 
0.5 second when the PCI packet concerned makes a "highlight state" an 
object, and the contents same when it exists as the highlight information of 
a front PCI packet ****** - - etc. - - the state of highlight information is 
shown. 

For example, a highlight state is expressed with the following 2 bits. 

Highlight state "00": The button on a menu does not exist in the video 

presentation section by this VOBU. 

Highlight state "01": A new button exists. 

It is the same button as VOBU in front of Highlight State "10":. 



Highlight state "11": It is the same button as the last VOBU except a 
highlight command. 

"Highlight start time", "highlight finish time", and "button end- of- selection 
time" show the selectable last time of the start of highlighting, an end, and 
a button, respectively. Such time makes the time of the reproduction start 
of the VOB concerned the starting point of reckoning. In playback 
equipment, the system time which makes the time of the reproduction start 
of the VOB concerned the starting point of reckoning is clocked as a 
reference clock of reproduction motion at large. By such time, playback 
equipment can synchronize the display of the menu image by sub picture 
data, and highlighting to a menu image. 

"A total button number" shows the button number currently used in a 
maximum of 36 button. The button number from 1 to a total button number 
is shaken at each button. 

"A compulsive selection button number" shows the initial selection button 
in the time of highlighting being started. When a compulsive selection 
button number is 63, it means that an initial compulsion button does not 
exist, and the selection button number saved in the inside of playback 
equipment in that case is used. 

<Data configuration with detailed button sexual desire news> drawing 11 is 
a figure showing the more detailed data configuration of button sexual 
desire news and button information. 

Button sexual desire news comprises button color 1 information, button 
color 2 information, and button color 3 information, and is preparing three 
kinds of button color groups for the buttons on a menu. One of three kinds 
is specified as an individual button. Although an usable button number is a 
maximum of 36 in this example, since it is redundant to assign a color 
change which is different on all the buttons, each button specifies any of 
three kinds of inside they are. 

One to button color 3 information comprises selection color information 
and definite sexual desire news, respectively. Selection color information is 
information which shows the color made to color (when it is in a selective 
state), when a button is chosen by the arrow key etc. Definite sexual desire 
news is information which shows the color made to color when the button 
in a selective state is become final and conclusive. 

As shown in <data configuration with detailed button information> drawing 



11, button information is information over a maximum of 36 button of one 
to button 36 information. Hereafter, on behalf of each of one to button 36 
information, it is described as button n information. 
Button n information comprises button position information, contiguity 
button information, and a button command. 

"Button position information" consists of a button color number which 
specifies any shall be used between the button color 1 - three information, 
and coordinate areas (highlighted region) which show the button position 
on a menu image. 

"Contiguity button. information" is information which shows other button 
numbers which exist in the four directions of the button concerned in a 
menu image. Thereby, movement of the button selection by a user's arrow 
key operation is realizable. 

The command which should execute a "button command" when the button 
concerned changes into a definite state is recorded. A command is the 
command for reproduction control to playback equipment. 
For example, there are a command which directs branching, a command 
which specifies two or more voice channels and which channel of a sub 
video image channel are reproduced, etc. 

<Details of button command> drawing 12 is a figure showing the example 
of the command used as a button command set up for every button into 
button information. Each command consists of an operation code and an 
operand. There is also a command which needs two or more operands. 
In the figure, as an operand, a voice logical channel number, a sub video 
image logical channel number, and SP flag are specified, and a SetSTN 
command directs to reproduce the sound and sub video image of a logical 
channel which were specified to playback equipment. SP flag is a flag 
which carrying out the display output of sub picture data specifies whether 
lends. and there is. The logical channel number specified with this 
command is changed into a physical channel number while it is set as the 
register in playback equipment. The physical channel concerned will be 
reproduced in playback equipment. This command is used for it being 
used for initial setting of the voice logical channel which should be 
reproduced with a title menu etc., and a sub video image logical channel, 
or changing dynamically a voice logical channel and a sub video image 



logical channel during reproduction of a title. 

A Link command directs the branching reproduction to the program chain 
(it omits the following PGC) specified with the operand. A program chain 
(PGC) means here the sequence or salvage pathway of VOB reproduced 
by series defined beforehand. The details of PGC are mentioned later. 
A CmpRegLink command directs to branch to the PGC concerned, only 
when a register number, an integral value, branch condition, and a 
branching destination PGC number are specified and the value of the 
register concerned fulfills branch condition to an integral value as an 
operand. Branch condition is = (coincidence), > (large), < (small), etc. 
As an operand, a register number, an integral value, arithmetic contents, 
and a branching destination PGC number are specified, and a SetRegLink 
command directs to branch to the PGC concerned, after storing in the 
register concerned the value which calculated the value and integral value 
of the register concerned. The operands which show arithmetic contents 
here are = (substitution), + (addition), - (subtraction), * 
(multiplication), /(division), MOD AND (logical product), OR 

(logical sum), XOR (exclusive OR), etc. 

As an operand, a register number, an integral value, and arithmetic 
contents are specified, and a SetReg command directs to store in the 
register concerned the value which calculated the value and integral value 
of the register concerned. The operand which shows arithmetic contents 
here is the same as that of the above- mentioned SetRegLink command. 
The video title set management information for controlling the salvage 
pathway of VOB among <the data configuration (the 2) of a video title set>, 
then each video title set is explained. 

Drawing 13 A is a figure showing the data configuration of video title set 
management information hierarchical among each video title set in drawing 
2. The same hierarchy as the following is called the 1st hierarchy - the 5th 
hierarchy sequentially from the left. 

The 1st hierarchy of the figure is as having already explained in drawing 3. 
As shown to the 2nd hierarchy of the figure, video title set management 
information comprises a video title set management table, a title search 
pointer table, and a PGC information management table. 
A "video title set management table" is the header information of this video 
title set, and the pointer in which the storing position of a PGC information 



management table or a title search pointer table is shown is recorded. 
A "title search pointer table" is an index of two or more PGC(s) stored in a 
PGC information management table, and the pointer to the storing position 
of the PGC information which should be first performed for every title is 
recorded. For example, the pointer in which the storing position of the PGC 
information showing the head PGC of an interactive movie is shown is 
recorded. 

A "PGC information management table" is a table for enabling it to 
reproduce in arbitrary order combining two or more VOB(s) to arbitrary 
VOB(s) recorded in the video title set, and is managed in the unit of PGC 
which combined two or more VOB(s) in arbitrary order. The explanatory 
view of this PGC is shown in drawing 14. It is assumed that VOB#1 shown 
in drawing 14 in the video title set - #4 are contained now. PGC#1 of the 
figure shows the salvage pathway of VOB#1- >VOB#2- >VOB#3- >VOB#4. 
PGC#2 shows the salvage pathway of VOB#1- >VOB#3- >VOB#4. PGC#3 
shows the salvage pathway of VOB#1- >VOB#4. In order to realize this, as 
shown to the 3rd hierarchy of drawing 13 A, a PGC information 
management table consists of two or more PGC information* 1- #m. Each 
PGC information specifies the correspondence relation between the 
composition (course of VOB) of one PGC, PGC which should be 
reproduced next, and the logical channel of a sound and a sub video 
image and a physical channel. 

As shown to the 4th hierarchy of drawing 13 A, each PGC information 
comprises a voice channel table, a sub video image channel table, PGC 
link information, a pretreatment command group, a post- processing 
command group, and channel information. 

Like the 5th hierarchy, "channel information" consists of position 
information on two or more VOB(s), and is put in order by reproduction 
orders. For example, the channel information of PGC#1 of drawing 14 
consists of four position information, VOB#1, #2, #3, and #4. This 
position information contains the total sector number which the logical 
address of the heading sector of VOB and the VOB concerned occupy. 
A "post- processing command group" shows the command which should 
be executed after the PGC reproduction concerned. This command can set 
up the command shown in drawing 12, i.e., the command used as a 
button command in highlight information. For example, what is necessary 



is just to set the CmpRegLink command as the post- processing command 
group of PGC#1, in order to carry out conditional branch to other PGC(s) 
from PGC#1 of drawing 14. 

A "pretreatment command group" shows the command which should be 
executed before the PGC reproduction start concerned. The command 
which also showed drawing 12 this command can be set up. For example, 
it can use for setting an initial value as a register with a SetReg command 
etc. 

"PGC link information" shows the number of one PGC which should be 
reproduced next. However, it is ignored when branching by the branch 
instructions (CmpRegLink etc.) in a post- processing command group. 
"A voice channel table (it abbreviates to a voice CH table hereafter)" is a 
table showing the voice logical channel to which the correspondence 
relation of the voice logical channel concerned and voice physical channel 
which PGC can set, and reproduction are permitted. A voice logical 
channel here and number are a channel designator used in order to deal 
with a channel designator systematically among two or more PGC(s). 
Among two or more VOB(s) used as the element of PGC, when the 
numbers of voice physical channels differ, or when assignment of a 
physical channel number differs even if the number of voice physical 
channels is the same, this table is provided in order to secure the 
continuity of the sound reproduction between VOB(s). For example, in 
PGC#1 shown in drawing 14, now, when it assumes that the Japanese 
sound was chosen and reproduced, since a Japanese sound does not 
exist, in the following VOB#2, the fault that voice response cannot be 
carried out may arise VOB#1. When it assumes that the physical channel 
numbers of the'Ehglish sound differed by VOB#1 and VOB#2, the fault 
that a language which is different when reproduction moves to VOB#2 
from VOB#1 is reproduced may also be produced. A voice channel table 
solves such faults. 

Since "a sub video image channel table (it abbreviates to a SPCH table 

hereafter)" is the same as a voice channel table, it omits. 

The more detailed data configuration of the voice CH table shown to the 

4th hierarchy of drawing 13 A at composition of sound and sub video 

image channel table> drawing 13 B and a SPCH table is shown. 

As shown in the figure, a voice CH table is made to correspond to each of 



the voice logical channels 0- 7 sequentially from a top, and is recording 
voice ID which shows the permit flag which shows the permission or denial 
of the reproduction, and a voice physical channel. It will be forbidden if the 
permit flag is set, and reproduction of the voice physical channel 
concerned is permitted and reset. Voice ID is ID for identifying a voice 
physical channel. 

Specifically, the low rank triplet of substream ID in the sound pack shown 
in drawing 6 or substream ID is shown. 

The SPCH table is recording sub video image ID which shows the permit 
flag which shows reproductive refusal, and a sub video image physical 
channel sequentially from a top corresponding to each of the sub video 
image logical channels 0- 31. It will be forbidden if the permit flag is set, 
and reproduction of the sub video image physical channel concerned is 
permitted and reset. Sub video image ID is ID for identifying a voice 
physical channel. 

Specifically, 5 bits of low ranks of substream ID in the sub video image 
pack shown in drawing 7 or substream ID are shown. 

Since the above- mentioned voice CH table and a SPCH table are set up 
for every PGC, the title maker can make arbitrary physical channels map a 
logical, channel for every PGC. 

The example of a voice CH table and a sub video image CH table is shown 
in drawing 15. PGC#1- #3 which showed drawing 14 the figure - - it is 
alike, respectively and some of voice CH tables in corresponding PGC 
information and sub video image CH tables are illustrated. 
The position information on VOB#i, #2, #3, and #4 is recorded on the 
channel information of PGC information # 1 of the figure. This expresses 
the salvage pathway of PGC# 1 of drawing 14. 

The voice CH table of PGC information #1 shows that the voice logical 
channel 0, 1, and 2 correspond to the voice physical channel 0 (voice 
ID=0). Only the permit flag of the voice logical channel 0 is 1, and the 
permit flag of the voice logical channels 1 and 2 is 0. Therefore, in this 
voice CH table, only the voice physical channel 0 (English sound) is 
reproduced during reproduction of PGC#1, and other voice physical 
channels are set up so that it may not be reproduced. For this reason, 



during reproduction of PGC#1, even if the change of a voice logical 
channel is a case where it is required by the user, the reproduction of 
those other than voice logical channel 0 to which reproduction is permitted 
will be forbidden. 

The sub video image CH table of PGC information # 1 shows that the sub 
video image logical channel 0, 1, and 2 correspond to the sub video image 
physical channel 0 (sub video image ID=0). Only the permit flag of the sub 
video image logical channel 0 is 1. According to this voice CH table, while 
PGC#1 is reproduced, only the voice physical channel 0 is reproduced and 
other voice physical channels are not reproduced. This sub video image 
CH table has only the refreshable sub video image physical channel 0 
(English title) during reproduction of PGC#1 which **14**(ed), and other 
sub video image physical channels are set up so that it may not be 
reproduced. 

The position information on VOB#1, #3, and #4 is recorded on the 
channel information of PGC information #2 of drawing 15. The voice CH 
table and sub video image CH table of PGC information #2 where this 
expresses the salvage pathway of PGC#2 of drawing 14, During 
reproduction of PGC#2, the voice physical channels 0 (English sound) and 

1 (Japanese sound), the sub video image physical channel 0 (English title), 
and the sub video image physical channel 2 (Japanese subtitle) are set up 
it be refreshable. 

The position -information on VOB#1 and #4 is recorded on the channel 
information of PGC information #3 of drawing 15. This expresses the 
salvage pathway of PGC#3 of drawing 14. The voice CH table and sub 
video image CH table of PGC information #3, During reproduction of 
PGC#3, the voice physical channels 0 (English sound), 1 (Japanese 
sound), and 2 (French sound) and the sub video image physical channels 
0 (English title), 1 (for the hearing impairment persons of an English title), 

2 (Japanese subtitle), and 3 (for the hearing impairment persons of a 
Japanese subtitle) are set up it be refreshable. 

Thus, the voice CH table and the sub video image CH table are adjusting 
the difference in a channel number well, when VOB which has a different 
channel number like above PGC#1, #2, and #3 is being shared. When a 
logical channel can be mapped in the physical channel which exists really 
when the numbers of physical channels differ, and assignment of the 



physical channel specifically changes with a voice CH table and sub video 
image CH tables, the difference in assignment can be absorbed. A desired 
logical channel is made to reproduction inhibit with a permit flag. 
Explanation of the data structure of an optical disc is finished above, and 
the playback equipment is explained continuously. 

<Appearance of reproducing system> drawing 16 is an outline view of the 
reproducing system which consists of the playback equipment and the 
monitor in this example, and a remote control. 

In the figure, according to the operator guidance from the remote control 
91, the playback equipment 1 plays the above- mentioned optical disc 
(DVD), and outputs a video signal and an audio signal. The operator 
guidance from the remote control 91 is received by the remote control 
receive section 92 of the playback equipment 1. 

the monitor 2 for a display receives the video signal and audio signal from 
playback equipment - - graphic display - - and voice response is carried 
out. Common television may be used for this monitor for a display. 
<Appearance of remote control> drawing 17 shows an example of the 
keyboard layout of the above- mentioned remote control 91 . Here, the key 
relevant to this invention is explained. At the time of title playbacks 
[ which ] , such as an interactive movie, a "menu" key calls the system 
menu by a video manager, and is business. A "ten" key and a "direction 
(arrow)" key are the objects for selection of a menu item. A "ENTA" key is 
an object for decision of the selected menu item. A "voice change" key is 
an object for the change of a voice channel. A "sub video image change" 
key is an object for the change of a sub video image channel. Other keys 
are the same as that of other AV equipment. 

<Entire configuration of playback equipment drawing. 18 is a block 
diagram showing the entire configuration of the playback equipment 1 of 
drawing 16. The playback equipment 1 comprises the motor 81, the optical 
pickup 82, the mechanism control section 83, the signal processing part 
84, the AV decoder part 85, the remote control receive section 92, and the 
system control part 93. Furthermore, the AV decoder part 85 comprises the 
system decoder 86, the video decoder 87, the sub video decoder 88, the 
audio decoder 89, and the image compositing section 90. 
The mechanism control section 83 controls a mechanism system including 
the optical pickup 82 which reads the signal recorded on the motor 81 and 



disk which drive a disk. The mechanism control section 83 controls the 
actuator of the optical pickup 82, and specifically moves a pickup position 
at the same time it adjusts motor speed according to the track position 
directed from the system control part 93, If servo control detects an exact 
track, rotational delay will be performed till the place where the dasired 
physical sector is recorded, and a signal will be continuously read from a 
desired position. 

The signal processing part 84 stores in the buffer memory (outside of a 
figure) in the system control part 93 the signal read from the optical pickup 
82 through processing of amplification, waveform shaping, binarization, a 
recovery, an error correction, etc. Video title set management information 
is held among the data of a buffer memory at the system control part 93, 
and VOB is further transmitted to the system decoder 86 from a buffer 
memory by control of the system control part 93. 

The AV decoder part 85 changes into the original video signal and audio 
signal VOB by which signal processing was carried out. 
The system decoder 86 in the logical block unit (back unit) included in VOB 
transmitted from the buffer memory Stream ID, Substream ID is 
distinguished, audio information is outputted to the audio decoder 89, sub 
picture data is outputted for a video data to the sub video decoder 88 at 
the video decoder 87, and a management pack is outputted to the.system 
control part 93. In that case, the inside of the sub picture data of two or 
more audio information and plurality, [ decoder / 86 / system ] The OD 
data of the number (channel) directed from the system control part 93 and 
sub picture- data are outputted to the audio decoder 89 and the sub video 
decoder 88, respectively, and data other than the number is canceled. 
The video decoder 87 decodes the video data inputted from- the system 
decoder 86, develops, and is outputted to the image compositing section 
90 as a digital video signal. 

When the sub picture data inputted from the system decoder 86 is image 
data by which run length compression was carried out, the sub video 
decoder 88 decodes it, develops, and is outputted to the image 
compositing section 90 by the video signal and a highly uniform. 
The audio decoder 89 decodes the audio information inputted from the 
system decoder 86, develops, and is outputted as digital audio signals. 
The image compositing section 90 outputs the video signal which mixed 



the output of the video decoder 87, and the output of the sub video 
decoder 88 by the ratio into which it was directed by the system control 
part 93. After this signal is changed into an analog signal, it is inputted into 
a display device. 

<Composition of system decoder> drawing 19 is a block diagram showing 
the composition of the system decoder 86 in drawing 18. As shown in the 
figure, the system decoder 86 comprises MPEG decoder 120, the sub 
video image / audio separation part 121 , the sub video image selecting 
part 122, and the audio selecting part 123. 

MPEG decoder 120 about each data pack included in the system stream 
transmitted from the buffer memory. With reference to stream ID in a pack, 
distinguish the kind of pack, and if it is a video packet, to the video 
decoder 87. If it is the private packet 1 and is the private packet 2 in a sub 
video image / audio separation part 121, if it is an MPEG audio packet, the 
packet data will be outputted to the audio selecting part 123 to the system 
control part 93. 

A sub video image / audio separation part 121 about the private packet 1 
inputted from MPEG decoder 120. The kind of packet is distinguished with 
reference to substream ID in a pack, and if it is sub picture data, if it is 
audio information, the data will be outputted to the audio selecting part 
123 to the sub video image selecting part 122. As a result, the sub picture 
data of all the numbers and all the audio information are outputted to the 
sub video image selecting part 122 at the audio selecting part 123. 
The sub video image selecting part 122 outputs only the sub picture data 
of sub video image ID directed to the system control part 93 among the 
sub picture data from a sub video image / audio separation part 121 to the 
sub video decoder 88. Sub picture data other than directed sub video 
image ID is canceled. 

The audio selecting part 123 outputs only the audio information of voice ID 
directed to the system control part 93 among the audio information from 
the MPEG audio from MPEG decoder 120, and the sub video image / audio 
separation part 121 to the audio decoder 89. Audio information other than 
directed voice ID is canceled. 

<Composition of system control part> drawing 20 A is a block diagram 
showing the composition of the system control part 93 in drawing 18. 
The system control part 93 comprises the button control section 930, the 



system state Management Department 935, the command interpretation 
execution part 936, the reproduction control part 937, and the remote 
control input interpretation part 938. The system state Management 
Department 935 has the PGC information buffer 935a, the register set 935b, 
the voice channel deciding part 935c, and the sub video image channel 
deciding part 935d. 

The button control section 930 has a buffer holding the management pack 
inputted from the system decoder 86, A user's key operation to a menu is 
received via the remote control input interpretation part 938, and the sub 
video decoder 88 is controlled to manage and carry out highlighting of the 
button which is in the selective state in a menu, and a definite state 
according to the highlight information in a buffer. 

The system state Management Department 935 had a buffer (outside of a 
figure) which holds temporarily the digital data inputted from the signal 
processing part 84, and has secured a part of this buffer as the PGC 
information buffer 935a holding PGC information. When the digital data 
inputted into the buffer concerned is VOB, the system state Management 
Department 935 transmits to the system decoder 86, and if it is PGC 
information, it stores in the PGC information buffer 935a. 
The register set 935b consists of two or more registers (in this example, it 
is considered as 32 bit registers [ 32 ] of R0- R31). The register set 935b 
contains a general register and a dedicated register. The registers R8- R1 1 
are dedicated registers. 

Each logical channel number of the voice channel under present 
reproduction and sub picture data and a physical channel number are held. 

Bit assignment of the data held the register R8 - 11 at drawing 20 B is 
shown. As shown in the figure, R8 holds a voice logical channel number to 
low rank triplet D2- DO. 

R9 holds a sub video image logical channel number to 5 bits of low rank 
D4- DO. 

R10 holds a voice physical channel number (voice ID) to 8 bits of low rank 
D8- DO. This voice ID is a value of substream ID of the sound pack shown 
in drawing 6. 

It is outputted to the audio selecting part 123. 



R11 holds SP display flag to the most significant bit D32, and holds a 

voice physical channel number (sub video image ID) to 8 bits of low rank 

D8- DO. This sub video image ID is a value of substream ID of the sub 

video image pack shown in drawing 7. 

It is outputted to the sub video image selecting part 122. 

SP display flag specifies ON and OFF of a sub video image display to the 

sub video decoder 88. 

When the PGC information of the PGC information buffer 935a is updated 
as for the voice channel deciding part 935c, When the bottom of a "voice 
change" key press is notified from the remote control input interpretation 
part 938, When execution of a SetSTN command is directed from the 
command interpretation execution part 936, with reference to the voice CH 
table and the voice logical channel number of the register R8 which are 
held at the PGC information buffer 935a, the voice physical channel 
number (voice ID) which should be reproduced is determined. When there 
is change by determination, the voice logical channel number of the 
register R8 and voice ID of the register R10 are updated. 
When the PGC information of the PGC information buffer 935a is updated 
as for the sub video image channel deciding part 935d, When the bottom 
of a "sub video image change" key press is notified from the remote 
control input interpretation part 938, And when execution of a SetSTN 
command is directed from the command interpretation execution part 936, 
with reference to the sub video image CH table currently held at the PGC 
information buffer 935a, and the sub video image logical channel number 
of the register R9, the sub video image physical channel number (sub 
video image ID) which should be reproduced is determined. When there is 
change, the sub video image logical channel number of the register R9 and 
sub video image ID of the register R11 are updated. 
The command interpretation execution part 936 refers to the PGC 
information buffer 935a, The button command which executed the 
command of the pretreatment command group just before the reproduction 
start of PGC, and executed the command of the post- processing 
command group immediately after reproduction of PGC, and was notified 
from the button control section 930 during reproduction of VOB is 
executed. 

The reproduction control part 937 carries out interpretation execution of 



the key input data from the remote control input interpretation part 938, 
and performs mechanism control- section 83 and signal processing part 84 
and other control. 

The remote control input interpretation part 938 receives the key code 
which shows the key inputted from the remote control receive section 92, 
and notifies it to the system state Management Department 935 and the 
reproduction control part 937. 

<Composition with detailed sub video decoder> drawing 21 is a block 
diagram showing the detailed composition of the sub video decoder 88. As 
shown in the figure, the sub video decoder 88, It. comprises the input 
buffer 881, the sub video image code generator 882, the sub video image 
display control part 883, the sub video image code conversion table 884, 
the compressed image signal generation part 885, the highlight code 
conversion table 886, the highlighted region Management Department 887, 
and the sub video signal generation part 888. 

The input buffer 881 holds the sub picture data of a channel with the 
selected sub video image selecting part 122 in the system decoder 86. 
Each pixel changes the sub video image code generator 882 into the data 
of the bit map expressed with two bit codes by elongating the image data 
in the input buffer by which run length compression is carried out. 
The sub video image display control part 883 generates the sub video 
image code conversion table 884 by the sexual desire news recorded into 
sub picture data while performing image processing, such as a display 
start of image data, and a color change at the time of the end of a display, 
and karaoke use. 

As for a sub video image portion, with reference to the sub video image 
code conversion table 884, a highlight portion generates 4- bit 16 color 
codes for two bit codes for every pixel whose compressed image signal 
generation part 885 is an output of the sub video image code generator 
882 with reference to the highlight code conversion table 886. 
The highlight code conversion table 886 is the color data conversion from 
two bit codes to four bit codes of the highlight portion which is a partial 
area of image data. 

The highlighted region Management Department 887 equips read- out of 
memory and the compressed image signal generation part 885 with start 
XY coordinates and end XY coordinates for the rectangular area of 



highlighting. 

The sub video signal generation part 888 changes into about 16 million 
24- bit color data 4 bits [ per each pixel ] 1 6 color codes which are the 
outputs of the compressed image signal generation part 885 using a 
mapping table (outside of a figure). 

<Outline process flow of reproduction control by system control part 93> 
drawing 22 is a flow chart which shows outline processing of the 
reproduction control by the system control part 93 in drawing 18. 
First, if it detects [ the system control part 93 ] that the disk was set in 
playback equipment, when controlling the mechanism control section 83 
and the signal processing part 84, When disk rotation control is performed 
and it becomes stable until stable read- out is performed, an optical pickup 
is moved and a lead- in groove field is read first. Then, a volume 
management field is read, the video manager who showed drawing 2 
based on the information on a volume management field is read (Steps 
121 and 122), and the PGC group for system menus is played (Step 123). 
According to the user's operation in a system menu, the system control 
part 93, PGC for title menus in the selected video title set is reproduced 
(Step 124), Based on a user's selection (SUTETSU 125), the video title set 
management information corresponding to the selected title is read (Step 
126), and it branches to PGC of the head of a title (Step 127). After 
reproducing this PGC group and ending reproduction, it returns to Step 
124 (Step 128). 

Regeneration flow of pull gram chain group> drawing 23 shows the 
detailed flow chart of regeneration of the program chain group of Step 128 
of drawing 22. The same may be said of Steps 123 and 124 of drawing 22. 
In drawing 23, the system control part 93 reads applicable PGC information 
from video title set management information first (Step 131). This PGC 
information is stored in the PGC information buffer 935a. 
Next, according to the PGC information in the PGC information buffer 935a, 
initial setting including execution of a pretreatment command group is 
performed (Step 132). By execution of this pretreatment command group, 
setting out of the initial value of a register, etc. are made, for example. 
Subsequently, the position information specified as the channel 
information in the PGC information buffer 935a is taken out in order, and 
reproduction control of each VOB#i (i is n from 1) is performed (Step 133). 



Specifically, the system control part 93 starts read- out of the VOB 
concerned to the mechanism control section 83 and the signal processing 
part 84 according to the position information set as channel information. 
Read VOB is separated and reproduced by the AV decoder part 85. The 
video and the sub video image which were separated at this time are 
displayed on a display screen (outside of a figure), and the voice response 
by audio information is started. When reproduction of all the VOB(s) is 
branched and (Step 135- >131) completed to PGC specified by the branch 
instruction concerned when the branch instruction set up as a button 
command in the middle of this VOB reproduction was executed, a post- 
processing command group is performed (Step 134). If there is PGC which 
should furthermore be reproduced next, reproduction of new PGC will be 
started (Step 135- >131). Next, PGC which should be reproduced is 
specified by the PGC link information in a branch instruction or PGC 
information in a post- processing command group. 
Reproduction of VOB> drawing 24 is a flow chart which was shown in 
step 133#i in drawing 23 and which shows reproduction control 
processing of each VOB (VOB#i). 

First, the system control part 93 controls the read- out start from the start 
address of VOB#i according to the i- th position information on channel 
information (Step i1). Thereby, the digital data line of VOB#i is read by the 
mechanism control section 83 and the signal processing part 84. The read 
digital data line is once continuously inputted into the system decoder 86 
via the system control part 93. The system decoder 86 decodes a digital 
data line, and A video pack, The sub video image pack of a specific 
channel, the audio pack of a specific channel, and a management pack 
are distinguished, and it is outputted to the button control section 930 in 
the video decoder 87, the sub video decoder 88, the audio decoder 89, 
and the system control part 93, respectively. Thereby, reproduction of an 
animation, a sound, and a sub video image is started. A management pack 
is inputted once into a button control section at about 0.5 second, 
a management pack inputs the button control section 930 - - having (step 
i2) - - according to the highlight state shown in drawing 10, it judges 
whether new highlight information is set as the management pack (Step i3), 
and if it is new highlight information, it stores in an internal buffer. In the 
button control section 930, highlight processing shown in drawing 25 is 



performed based on the highlight information of an internal buffer (Step i4). 
The interactive control based on highlighting and highlight information in 
highlight processing is said here. 

The system control part 93 will serve as waiting in the input of a 
management pack, if the digital data line read from DVD is not an end of 
VOB#i (step \2). In this case, the above- mentioned processing will be 
repeated. If it is an end of VOB, reproduction of the VOB#i concerned will 
be ended. In that case, the end of VOB#i judges based on the total sector 
number of VOB#i contained [ whether it is no and ] in position information. 
<Highlight processing> drawing 25 is a flow chart which shows the outline 
of the above- mentioned highlight processing (Step i4 of drawing 24). 
The button control section 930 determines the initial state of a button 
according to the compulsive selection button number in the highlight 
information currently held to the internal buffer (Step 202). The button 
control section 930 compares highlight start time with the system time 
inside playback equipment, and when it becomes highlight start time, it 
controls the sub video decoder 88 to perform highlighting (Step 203) (Step 
204). Then, whenever a state changes according to a user's keystroke 
(Steps 207 and 208: refer to drawing 26), the button control section 930 
controls the sub video decoder 88 to update highlighting, until it becomes 
button end- of- selection time (Step 205). When button end- of- selection 
time comes, the sub video decoder 88 is controlled to end highlighting 
(Step 206). 

<Button change state processing> drawing 26 is a detailed flow chart 
rather than the above- mentioned button change state processing (Step 
208 of drawing 25) is shown. 

When a key code is inputted from the remote control input interpretation 
part 938, the button control section 930 distinguishes first which input key 
was pressed from a key code (Steps 251, 254, and 256). 
Next, the button control section 930 will hold the number concerned as a 
button number of a selective state, if an input key is a numerical keypad 
(Step 251) and the number concerned is an effective button number which 
exists in the highlight information of an internal buffer (Step 252) (Step 
253). If an input key is an arrow key (Step 254), the button number of a 
transition destination will be acquired according to the contiguity button 
information on the highlight information of an internal buffer, and the 



button number concerned will be held as a selective state (Step 255). If an 
input key is a determining key, the button number currently held as the 
present state will be held as a button number of a definite state, a sub 
video decoder is controlled to make the button concerned into a definite 
color, and the button command corresponding to the button of a definite 
state is executed (Step 257). If button commands are branch instructions 
(LINK command etc.), it will return to Step 135 of drawing 23 (Step 258). 
<Detailed process flow of voice channel deciding part"> drawing 27 shows 
the detailed process flow of the voice channel deciding part 935c shown in 
drawing 20 A. 

In the figure, the voice channel deciding part 935c, . [ whether the bottom 
of a "voice change" key press was notified from the remote control input 
interpretation part 938, and ] It always supervises whether execution of the 
SetSTN command was directed from the command interpretation execution 
part 936, or the PGC information of the PGC information buffer 935a was 
updated, and the next processing is performed to each (Steps 271- 273). 
When the bottom of a "voice change" key press is notified (Step 271), the 
voice channel number of the register R8 is read, the number concerned is 
set as a variable "i" (Step 274), "j" is ************** e d +on e time, and 
remainder of i/8 is further set to "i" (Step 275). It asks for remainder in 
order not to exceed the range of 0- 7. If the voice CH deciding part 935c 
has the i- th invalid permit flag of a voice CH table, operation of "i" will be 
repeated until an effective permit flag is found (Step 276). If effective, 
voice ID of eye concerned "i" watch of a voice CH table will be read (Step 
277), the voice ID will be written in the register R10 as a voice physical 
channel number, and the value of the i will be written in the register R8 as 
a voice logic physics number (Step 278). 

Now, as for validity [ the voice logical channel 1 ] , validity [ 2 ] , and 3, 
invalidity and 4 are effective, and they presuppose that the present voice 
logical channel number held R8 is 1. In this state, when the "voice change" 
key is pressed, it will change to the channel 2. Since the channel 3 is 
invalid when the "voice change" key is pressed again, it will skip to the 
effective channel 4 and the channel 4 will be set up. Thus, whenever the 
"voice change" key is pressed by the user, an effective channel can be 
changed one by one. 

When execution of a SetSTN command is directed from the command 



interpretation execution part 936, (Step 272), Voice channel number # i 
specified as an operand of the command is received, Voice ID of eye 
concerned "i" watch of a voice CH table is read (Step 277), the voice ID is 
written in the register R10 as a voice physical channel number, and the 
value of the i is written in the register R8 as a voice logic physics number 
(Step 278). It changes to the voice logical channel specified with a SetSTN 
command by this. 

When the PGC information of the PGC information buffer 935a is updated, 
(Step 273), Read the register R8, and set the value to "i" and voice ID of 
eye concerned V watch of a voice CH table is read (Step 277), The voice 
ID is written in the register R1 0 as a voice physical channel number, and 
the value of the i is written in the register R8 as a voice logic physics 
number (Step 278). Thereby, with the voice CH table of front PGC, and the 
voice table of the present PGC, when mapping is changed, it can respond. 
<Detailed process flow of sub video image channel deciding part> drawing 
28 shows the detailed process flow of the sub video image channel 
deciding part 935d shown in drawing 20 A. 

Since the figure is the same processing as the voice channel deciding part 
935c shown in drawing 27, the same point omits explanation and explains 
only a different point. 

Different points are the register R9, a point which updates the contents of 
R1 1 , and a point which copies a sub video image display flag to R1 1 when 
execution of a SetSTN command is directed from the command 
interpretation execution part 936 in order to treat a sub video image 
channel. About the latter, the sub video image channel deciding part 935d 
sets the value of the sub video image display flag specified as an operand 
of the command as SP display flag of the register R1 1 (Step 289). This has 
realized display ON and OFF of sub picture data with a command. 
<Example of operation> It continues and the operation is explained about 
the multimedia optical disk in this example constituted as mentioned above, 
and its playback equipment. 

The movie A, the movie B, and two video title sets and video managers of 
a game shall be recorded on the optical disc now [ <example of the 1st 
operation> ] . PGC showing the system menu M101 shown in drawing 9 
shall be recorded on the video manager. 

The title menus M102- M106 shown in the movie A and drawing 9 of the 



uncut version shown in drawing 14, the theater release print, and the TV 
televising version shall be recorded on the video title set of the movie A. 
The system menu M101 first shown in drawing 9 is reproduced after 
powering on of playback equipment (refer to Step 121- 123 of drawing 22). 
This system menu M101 shows three menu items, "the movie A", the 
"movie B", and a "game." 

In this system menu, when a user chooses the button 0 (movie A), the title 
menu M102 within the video title set of the movie A is reproduced (refer to 
Step 124 of drawing 22). 

In the title menu M102 of drawing 9, it is [ user ]. selectable in any of an 
uncut version, a theater release print, and the TV televising version they are. 
The menu item which shows a selectable voice channel and a sub video 
image channel for every version is prepared for the title menus M103- M106. 
When an uncut version is chosen, as shown in PGC#1 of drawing 14, 
VOB#1, #2, #3, #4, and order from which the number of voice physical 
channels and the number of sub video image physical channels differ are 
reproduced. In this case, since the reproducing permission only of the 
voice logical channel 0 (English sound) and the sub video image logical 
channel 0 (English title) is carried out according to the voice CH table of 
drawing 15, and the sub video image CH table, The voice physical channel 
0 of VOB#2 and physical channels other than sub video image physical 
channel 0 are prevented from being accidentally reproduced during 
reproduction of PGC#1. For example, since other voice channels are 
permit flag =0 even if a user presses the "voice change" key during 
reproduction of the movie A of an uncut version, it will be skipped and an 
English sound will still be reproduced after all (refer to drawing 27). 
When a theater release print is chosen, as shown in PGC#2 of drawing 14, 
VOB#1, #3, #4, and order are reproduced. In this case, the English sound, 
the Japanese sound, the English title, and the Japanese subtitle are 
refreshable. When a user presses the "voice change" key during 
reproduction of a theater release print, a refreshable channel will be 
changed in order (refer to drawing 27). The same may be said of a sub 
video image channel (refer to drawing 28). Thus, when VOB from which the 
number of voice physical channels and the number of sub video image 
physical channels differ mutually is shared by two or more PGC(s), a voice 
CH table and the sub video image CH table can adjust the difference in the 



channel number of VOB, and can reproduce only a suitable sound and a 
sub video image. 

The <example of the 2nd operations next the title menu shown in drawing 
9 are temporarily called, as the TV televising version of the above- 
mentioned movie A is reproduced, and a voice channel in case the highest 
of the movie A is carried out, and sub video image channel switching 
operation are further explained to an example. A title menu is called during 
reproduction of the above- mentioned movie A by the bottom of the "menu" 
key press of a remote control, and the original movie A resumes it here by 
the bottom of a "menu" key press still more for the second time. 
Drawing 29 A is an explanatory view of VOB#5 for title menus shown in 
drawing 9. video 5001- 5002 and - - to which this VOB#5 expresses the 
animation for the backgrounds of a menu image, It becomes audio D5001 , 
D5502, D5003 and - - showing the BGM music at the time of a menu 
indication, and SP E5001, E5002 and - - showing a menu image from the 
management pack 5001- 5002 and - - . The voice physical channel number 
for BGM (voice ID) shall be "3", and the sub video image physical channel 
for menu images (sub video image ID) shall be "5." 
Drawing 29 B shows an example of PGC information #4 for the above- 
mentioned title menus. PGC information #4 of the figure is recorded on the 
same video title set with PGC information* 1 of the movie A shown in 
drawing 15 - #3. 

The channel information of drawing 29 B shows that PGC# 4 comprises 
only VOB#5 of drawing 29 A. The voice CH table is set up so that all the 
voice logical channels may be equivalent to the voice physical channel for 
BGM music (voice ID=3). The sub video image CH table is set up so that 
all the sub video image logical channels may be equivalent to the sub 
video image physical channel for menu images (sub video image ID=4). 
When the "menu" key is pressed as are shown in drawing 30, and the user 
was appreciating the movie A of the TV televising version, playback 
equipment interrupts reproduction of the movie A temporarily, and starts 
reproduction of a title menu. According to the voice CH table of drawing 
29 B at this time, though the voice channel of the movie A throat was 
played, with a title menu, BGM music will certainly be played (refer to the 
flow of drawing 27). According to the sub video image CH table of drawing 
29 B, though the title of the movie A throat was reproduced, with a title 



menu, a menu image will certainly be reproduced (refer to the flow of 
drawing 28). 

In a title menu, when a voice channel and a sub video image channel are 
changed according to user's operation, the register R8 and the contents of 
R9 are changed. This is realized by SetSTN command as a button 
command in the management pack of VOB#5 (drawing 27, 28 references). 
Playback equipment resumes reproduction of the original movie A, when 
the "menu" key is pressed during title menu reproduction. At this time, the 
sound of the physical channel corresponding to the register R8 and the 
logical channel currently held R9 and a sub video image are reproduced 
(drawing 27, 28 references). When the user has not changed the voice 
channel and the sub video image channel in a title menu, the voice 
channel and sub video image channel which were reproduced before the 
title menu call are resumed. This is because the original logical channel 
number is saved the register R8 and R9. When a user changes a voice 
channel and a sub video image channel in a title menu, the voice channel 
corresponding to the logical channel after change and a sub video image 
channel are resumed. 

Thus, even when several PGC(s) from which the number of voice channels 
and a sub video image channel number differ are reproduced one by one, 
the reproduction nest building value can reproduce a suitable physical 
channel for every PGC. 

Although the above- mentioned example of operation showed the example 
which is called in the middle of reproduction of the movie A, and changes 
a sound or a sub video image logical channel in a title menu, it may be 
made to change in the menu expressed by not a title menu but sub picture 
data. For example, what is necessary is just to change a voice channel and 
a sub video image channel in an interactive movie, according to user's 
operation in the menu concerned, since the menu image by a sub video 
image channel is displayed for every reproductive turning point. 
<Example of the 3rd operation> drawing 31 shows PGC#10 and PGC#11 
which constitute English- conversation teaching materials. Each of 
PGC# 1 0 and # 1 1 consists of VOB# 1 0- # 1 2. The animation in which each 
VOB expresses an English- conversation scene, and the voice channel (the 
volume on problem: voice ID=0) which asks the problem to a televiewer 
with a sound, It adds to the problem to a user and has a title (the volume 



on problem: sub video image ID=0), and a title (answer section: sub video 
image ID=1) similarly with the voice channel (answer section: voice ID=1) 
also containing the sound of an answer. 

Drawing 32 shows the PGC information for PGC#10 and PGC#11. The 
position information on VOB#10 - #11 is set up for PGC#10 and PGC#11 
as channel information. 

In the voice CH table of PGC information #10, both voice logic CHO and 1 
correspond to voice ID=0, and reproduction is permitted only voice logic 
CHO (permit flag =1). In the sub video image CH table, both sub video 
image logic CHO and 1 correspond to sub video image ID=0, and 
reproduction is permitted only sub video image logic CHO (permit flag =1). 
Thereby, in PGC#10, only the voice channel edited by a problem and the 
sub video image channel edited by a problem become refreshable. 
On the other hand, according to PGC information #11, only the sub video 
image channel (voice ID=1) edited by an answer and the sub video image 
channel (sub video image ID=1) edited by an answer become refreshable. 
For example, PGC# 1 0 and # 1 1 can be carried out the object for students, 
and for teachers. A user may be made to use properly according to the 
progress of study. Although answer section presupposed that a problem 
and an answer are included, as only an answer is included, it is good also 
as only the volume on problem being available in the salvage pathway for 
students as switchable [ in volume on problem, or answer section ] with 
the salvage pathway for teachers. 

Thus, it can set up freely the reproducing permission of which voice 
channel is carried out for every PGC, or the reproducing permission of 
which sub video image channel is carried out using it to VOB which has 
two or more voice channels and two or more sub video image channels. 
Since explanation became complicated, in the above- mentioned example 
of operation, some of voice CH tables and sub video image CH tables 
were omitted, but a voice CH table has a total of eight entries to 0- 7, and 
a sub video image CH table has a total of 32 entries to 0- 31. As for each 
entry of the channel which was not explained in the above- mentioned 
example of operation, the flag not granting a permission is set up. 
As explained above, when VOB is shared by two or more PGC(s) according 
to the optical disc and playback equipment of this example, the title maker 
can set up the reproducing permission of which voice channel and which 



sub video image channel is carried out for every PGC. The user can 
presuppose freely that it is switchable in the range permitted among the 
voice channel by which the reproducing permission is carried out, and the 
sub video image channel. As a result, the operation mistake of changing to 
the sound / sub video image channel which is not permitted, and the 
sound / sub video image channel which does not exist in VOB can be 
prevented. 

When playing two or more PGC(s) which have different sound / number of 
sub video image physical channels one by one according to the optical 
disc and playback equipment of this example, Since it is mapped by the 
physical channel on a sound / sub video image CH table, the sound / sub 
video image logical channel number set up by the user are renewable, 
changing a suitable physical channel, whenever it shifts PGC. 
Although the changing instruction of the sound / sub video image channel 
by a user explained the case where the sound / "sub video image change" 
key of the remote control are received, and the case where a system menu 
was called by a "menu" key, in the above- mentioned example, For 
example, it may be made to receive by the key of the navigational panel 
which accompanies playback equipment. 

When a sound / "sub video image change" key is received, the cyclic 
change of changing to the channel with which reproduction was permitted 
one by one is performed, but the TEN key is used together and it may be 
made to specify the number of a channel directly for example. In this case, 
what is necessary is just to provide the step which sets to "i" the number 
by which the TEN keystroke was carried out instead of Step 274 of drawing 
27, and Step 284 of drawing 28. 

Although the optical disc showed the example which is DVD in the above- 
mentioned example, if a mass digital video data is recordable, it will not 
restrict to this. The effect is the same even if it is not a read- only disk but 
a rewritable disk. 

Although the above- mentioned example explained the case where a video 
data was a digital video data of an MPEG2 system, It is not what will be 
restricted to this with a sound, a sub video image, etc. if it is a video data 
which can form multimedia data, For example, it is easy to be natural even 
if it is a digital animation of MPEG1 method, and a digital animation by 
conversion algorithms other than DCT (Discrete Cosine Transform) used 



with an MPEG system. 

What is necessary is just to carry out for every restoration unit of the 
compression technology, if the compression technology of a digital 
animation differs although the management pack has been arranged in this 
example for every GOP which is a restoration unit of an animation. 
The configurational unit of the management pack which stores highlight 
information may not be restricted for every VOBU, and may be the 
synchronous unit of image reproduction finer than 0.5 second - 1.0 
second, for example, 1 / video frame unit in every 30 seconds. 
The manufacturing method of the optical disc in the example of this 
invention is explained to the <manufacturing method of optical diso last. 
Drawing 33 is a flow chart which shows the manufacturing method of the 
optical disc concerning this example. 

First, the data of the volume field shown in drawing 2 is created with a 
logical data sequence preparation device (Step 191). The editing software 
of multimedia data can be used for this logical volume data creation device 
on a personal computer or a workstation, and it can create volume data 
with the data structure shown in drawing 2. This volume data is recorded 
on transmission media, such as magnetic tape, and is further changed into 
a physical data sequence by the physical data sequence preparation 
device (Step 192). After the data of a lead- in groove field, the data of a 
lead- out field, etc. are added to volume data, ECC (Error Correction Code) 
processing of this physical data sequence is carried out. Original recording 
cutting creates the original recording of an optical disc using this physical 
data sequence (Step 193). An optical disc is manufactured from the 
original recording furthermore created by the press device (Step 194). 
With the above- mentioned manufacturing flow, it is usable as it is in the 
manufacturing facility for the existing CD except for some **** logical data 
sequence preparation devices to the data structure of this invention. This 
point is indicated at Ohm- Sha "compact disk reader" islet Taro Taira, 
Hiroshi Ogawa collaboration, and the Asakura Publishing "optical disk 
system" Japan Society of Applied Physics optical discourse meeting. 
Industrial applicability As mentioned above the multimedia optical disk of 
this invention, Are a data area and a management information field a 
multimedia optical disk which it has, and a data area, They are recorded by 
two or more video datas and each video data, Interleave record of a video 



data and the sub data of the multiple channel which should be reproduced 
by alternative simultaneously with it is carried out, Sub data is in any of 
voice data and sub picture data, and a management information field, The 
channel table to which the logical channel number and physical channel 
number of sub data were made to correspond is recorded for every video 
data, A logical channel number is a channel designator assigned in 
common by two or more video datas, and a physical channel number is a 
channel designator for distinguishing the sub data in an optical disc 
physically. 

Therefore, when the sub data of a multiple channel is recorded, it is 
suitable for managing sub data systematically between video datas. 
The reading section from which the playback equipment of this invention 
reads the data of said multimedia optical disk, It has a deciding part which 
determines the physical channel number of the sub data which should be 
reproduced according to the channel designator attaching part holding the 
logical channel number defined beforehand, the channel table read by the 
reading section, and the logical channel number of a channel designator 
attaching part. 

Therefore, when the sub data of a multiple channel is recorded, it is 
suitable for reproducing sub data systematically between video datas. 
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swat* $E^«^fBiir^ 1 1 t> ic&mmffimcm? + 
^©w^+^ufctttnuTKftofci itfe, ;*© 

» lie . ftffltiWRttSS LTiBil-r « c t kctt 6© 
— SPi LTfBlI3nS©Tl«S&©^£mctf 3fca?HC 

tea 4. s e tern 3 K. »2©»^c. *4aB©^» 

£ -3«pBDf» #R£H£ U r C> * B5*{c , -L - iftWHaHt 
De-Til^ J- — 1fSI{^^-C4>-5. o£ 

•3. i^o!*ia-c*oTfe, w4*afettofc3E 

A^t'r^x-^StciiJr-^©^^^;^^^^ 
4. fniH^K}«-tcH42 

n s ^ £ m&pyzfff- $ t aw > £ - >; - -?mm. 3 n. 

BifiaiiJ^-^KWlDs&JfflSiLrteO, 4>&< i^2o© 
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«. ii?tBffiifc©b*7 r *-r--£ei:MU BflfBIiJT r -£©f& 

ss-st i mria^J-r- # ©id4 %sti6 3 -ti/c 7- - -fiv* m 

l> > iiiisBilffl##{i1gifc©iiafe b r- £ t?itjItcSfJ 

^-ci=>nfc#-^r*i9, Butafx^^-^w, 
ijnnsfto. hi*. ^^^^©WiiiT 5 

-e©t6iiiT r -^4|5]^cf|4.3n.2)^^Iij7 r - 
-•y hft©-r-£S£'WcW3ar;fcoT. 

ttsix- ^ iPiBtics^^ns^^Mn*!©®^-** 
rb>^,„ 

insa^-f ©a*jaia:-3-cb>*»#-c*-3rfe. t& 
a##=&ji&'rsi!if r -^©iixc-7^ f>mci*i 

SfcC©^KJ;n«. b'^T 1 -^©^*©^^ 

30 rm-T'H*lil-7 :: -*©ii>$r^T'&^^i > 

^afCfc-a-cS^ffiShAiaBROMf 1 -* *>6. 9i«3 
n?cID5r^-osi]f t "^4jliR-r.5jM^IS4. ^tb^lS 
tc J: o r If 3 nfcS&il^" * J: ota^atc J: o 
T3MiR3n/tHJ7 r -^4Si-r?>f?a#|g44iix., Su 

lab^-r-^tt. m$L<D3.~v h^^o. 

SiaiSij7'-4i©^SttoTb^iS-&-c*oTfe. eg 

n## ; &siaE-r-5i'jf r -^©iDi;cvv b>^-r*c4*5 

Sb'^^^-^iC^Sn^IiJ^-^©^!!^ 

TA J ™^c o r b> sn^r* -3 r 4> . ? * ^u^c 

<fc ( 3l^fl#-^?:|H|F«gg©Ilj7 1 "-- £©IDtt-7 -y b>>/T^ 
50 Ci*5T'§^>„ IfcAiot, b'f-'^-^-^^fSjT 1 -^ 



7 

BIB. *SQfcW«:*jW*DWDOi1«. KB. SfcfcO 

sa-e$>& 0 

m 5 «. fcrf^s v % 7 * - V y Y *m-f, 

sjKtf- £ k <± & ^ - ^ -wH&mzm-?. 
enow:, mm^y ?<dx o 

am b», mi*$(o&vf-* % ■< muz? i-cD-? 

a20A«. ^^•^AMfWSiSOflt^^T'n ur 

H2ob«. u^x^-b? y<d— SP£^-ra-r-&5,, 
a-e** 0 

a22«. Aiw»aR«:j:sii*»i»©«88«a«: 

a23«. a22^©^'D^^A?-*->P<DS^MSCD 
S24«. a234>©V0BM^$IJ®teIM ; &7n-^ 7B-ft 
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a25«. a244 I ©>'W^>f rMa©8Pg£^7P- 
f-f- YX'&i>« 

a26». a25cp©^^>t^j®^a^^-rj: oifffl 
r. 

"029A&*. £ ^ r.^-^-ffl©VOB©SKBEHT-£>£,, 
10 029B«. ^ h^^-^-^-fflOPCiCtt^fiCDI^Ka-CS) 

5. 

a33«. sfcHJSWcfii-S^fw *£»©«3S:&a*7jVr 

£ jsss-r 5 tcit><Dm.&<DBm 

(fcJTCVD:Diqital Versatile Disk) ©^aW&lf 

/ctKsso'f f hj&tfc^-ra-c&s. 

PJaO^raaKfel^rDVODilStJ. CDi|3];|fCC;fti2c 

i5ja©Nffiatcfot,>TDVDio7». a ts©Tfij#> 

30 jg£tt*t,fcf»$RJli09. ^-©SBJSSiai, ftfRJlio 

9i # - ©a^»«iai©ra tc« w 6 *®«-r & & 

«f 110#>6*f $ 6iCi^SCCf£D0-©3gHja 

fcu©±tc ^ ^;U©EPJffl£*T 5 EPJSUJlxtf^Ktt 6tt 

EPBUJtll2«:iMXL07iC:teOT!&JI©fc©r«&< , 

a 1 -C. S^ffl©3fe K- All3#A*fbtiflg©?f 
tf 5 TffliJ©E£^® A . EPJBWiaa&ST&fiRS n-5»±WJ© 
40 KliBiT?,. 

»-©awa«io8©««»io9i 

w^^rwftcMEaittf o-cc»a. o m$R)iio9 
(c«^-©sBJ3S®io8©iao©f? h*5K^?nSo 

(Sia©f > (-^©<fc-5CC, Stv h©g^*i0.4Mm 
~2.l3)imT*t), ¥S?3fS]CC0.74Mm©[aPi ; &^T 

^„ c©f h©S3«se*Mrs>scD©tg^«;Jt^-c 
m < a o f v v nvmrn? zmm h =y ? t> © t- -j & 
so ^> v^v >t» ?^^<«iRK?n. niE»affi#iifii±b 
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Ei i; war, ms^mco.6m^wmffiw^t^M^w& 

JS*f^^tiortt«©iffibWtfto<i*. cvdio7 
Htci:b^fiSr^i/i.6&c&orc^ e c 

fttC J: 0 8 fST * 4 #J4 . 7CB©iESSS«* J$0 0 

4o 

H2tt, CVDCD^tD^-^ffifiigr^o DVDtt, — 20 

ry-F7*F«*j tt. 5 s 
a^cD^-^^iBia-r-sfcsboMftgr*?), drawee B 

rE^fjsnSo ■ c©«i:/p xt*, satis 
c©#y se>cc#y ^-Afi^«i 

ISO (International Standards Orqanizaition) 13 
346tt£(D^&Cfi£oT\ ffi&CD^r -4 )UD*tl?tl<D 40 

FUXi©SttE-^»«:7STW**«gE«Stl4. 
r 7 r ;l/^J CCtt, 4>& < i 1 o<D tf £ 4 

wsnriae3h4. «*H»H*«iiw-4»^'ft^7 
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0 r IBUkr 4 C ± #3 * £ r * 4 . 
& re«^^^^ hmz* h j t*. <B*o#-f h jus ^ 

f©T^y^-^3><DaJ«*j&ttiB, ^^a^i?±H 

4, *'4i6©IIS«fflffl(Dfl|«.4*iE»Sh4- CC 

wiBr*oa^6, aa^^-^3>^ffaET4©tt!!ftiii 

cDWT±cDffiS-¥>^FPMfS±cDSS^J:4^, sgflsgK: 

iota i ^©^-f x ^(c^sk^-^ a ^e^is^fa^ 
■T4c<b*s*<s»3tirc^c 0 cn^iT^/c*. 

J3IJOV0B<h^??aE-r4c Vtt*#<{ h)V-ky FCCti, & 
77 7 VP-is z^%m$V$ZJ:5t l C 
»r^3tl4fe©"C*4. 

^> ^0*ffljSccfijmsn4^saorL^4. 

r^4o ^fA^aHi w4KK©«aRaAii:a 
ts^ns^^^-t^i ^-ifgfao*^ f;hz 

y^^-r*4 0 

rvOB-fey hj it. 5 4 bJV-te v b(D^m±fj:&±X 
cdvob, -rfr*>%Mfc#>r h;u-c^$n4voB<h, dr-r 
I- Jl/OffilSiJSP» 4 4 VOBi 6 ft 4 o 

&^7<Z) TvOBJ tt, GOP (Group Of Picture) 4P?«<1 
49f3EB#ffl#ffl(Da6Si7 s -* (h'^) <b, -e-CDWjSi 

Sftili4|5]B$6CS^$n4^§ffi^<Dg«fSr--^<t, C 



(6) 

n 

-**^fegP^4V0B^y r (VOB Unit) <hOf^ D « 
|o]0<D r Audio AJ , T Audio BJ , r Audio CJ CDi 

ifcl^igcD Tspaj rsp bj oDJc^tc^aoBJiBWftT 5 10 

So 

<V0BG>? f — *#teS> 

&o 30 
|H][acDxU^>^ 'J-Xh'J-A (1)^(6)8, 

Xby h y-A ( 1 ) tt, MPEC2*BtgCC?g 

>f>*y-^t3ti5 B c c r cop<h »ii>tt < t «> i 

l"9©G0Ptt, 1 0©WBU&CtB£i2ft£ 0 

x^>^ y-* h y-A (2 ) - (4) « % tti^ 
^iZMm^-ZtfCftfcTZ^pT*-* (^PA-C? 40 
r&& 0 MS, S/j@i^~£<DG0P 

h y-A (5) , (6) «, -g-n-e 

GOPCcB#PJfi«jtc*fj£-rSSP^*^ ttiffi^-#£l5IDVDBU 
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PBI(Dvob# i i ^cDStiiiitc^Lr, x©3ia 

videol001,videol002 t '*- : SbBS-r ~ £ 
audio A1001, audio A1002,— : 5111 eh 
audio B1001, audio B1002, " : H^fiHHa^ 
audio C1001, audio C1002, — : fAISa^ 
SP A1001.SP A1002,- : ^fS^W 
SP B1001.SP B1002,- : SSIS?^ (gfi&gffl) 
SP C1001.SP C1002,-- : B#I§^SI 
SP D1001.SP D1002, • : 

C(DV0B# IB, m«TV3K^^-^3><D^-Y h ;UCD 
BBC AS J , r«*i|HK:j:D«L/<i«ori^Sj 

So 

l§I«tcvoB# 2 tt. 1 ocDiftH^Ur^ig^cL^I 

vob#4B, vob# l iPaco^teJro'BM 
fetalis ftTt>£ 0 

3 6^, T>yrideoiooiJ , faudio A1001J , 

r audio B1001J • ■ TsP A1001J TsP B1001J <D<£5 

A b <DJ: * 3 ©*»^ v Z (DM S 0 1 j^JC-c IBIS 5 
tiSo Witf r video U (DSB#«\ 1 ocDGOP^Cfa^T 

mb^-mStCTfcjr&rty PES (Packetized Elem 

entarv Stream) >**r y h <hPf titlS 1 y Y 

% r/N^ ^ h-^ ^yj ^c-oc^r, MPEG2tc?gfaiTS 

^SO'flA' ^ ^7 fciftJMT S/c^^CMPEG2^ 
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05». m4A(o r video u afoatjsffi^ia*^ 

7# (j^T\ tftA'y ^4P?^) (Dyt-Zv 

* goto— a^ttttte^-*? ^ F*6tt 
£ 0 COH^7 tftpCDA b y-AID 

mo oooo) t:f*A-^-cS)5ci4SiSts fl 

^4ACD T audio A- 1 J tj; £<DMf&SM±%: 

)V K*>6ft* B C©5 h^* $*£©;* r y-A 

id doia uoi) zfH'*.— hrtfv b 1-C*4C 
iiffltrs, 3 6*C, 7*-27 -r-JUF^If:/;* F U 
-AID ([^^CDlOlOOXXX-^lOOOXXX) CD ±{4 5 fcf * hB 

17B, Tspa- 1 j 3&4*©<(te6«3Ria5^ 

£<, CCD^ 5^-; F^? yc^CDX F y— AID (1011 1 
101) U, ^7 ^- h/^ ^ H T*SC iSSKltt 
£ Q 3 ^-^Ftp-y-^XF U— AID (EI 

Hcdooixxxxx) ©±{i3fcr? FBBJKfc^-^rfcSC 
&***U TiiLbVv biZ£(D* + *fr-C$>&tj>&M 
m?Z> 0 ^ot, a x*fc«**r32©BJ8MII* 

•fr^oi/^ia^snscitcjQ:*,, ±iaif^x h y-Aio 

H8(t ^A©®^**©^-*?*-^* hr* 
Va'*7?t2* ^5^';^ FOV^vF (Prese 
ntation Control Information Packet) . DSI^tr y b 
(Data Search Information Packet) rt>6&& 0 CCD*? 
*>>^>Xy b^ y #*P(DX b y-AID (1011 1111) B, 

h2r*SC<!:4II»t5 0 2 
f-Zv ^ F«t»(Dlfyx b y — A id (0000 0000) 
B, PCI/^ FT'&SC If^X r y-AID (000 
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0 0001) B, DSI^v Fr&&C<t£;&ll*T£ 0 . 
DSI^^FKB. »BI1f«4W^ff«4<D|5I»I4« 

tf. C©BJWH»^©K03tTFU^tt, T^y^—>a 

>W£*frc, a-tfifcffrcj:?) y*a>cficD 
10 -j ^-^Wrstitcm^dc s t'f^ ^*->>*fci;& 
*>j* 7" a a ~ ^ — * > ^*ff c > W£r*>BJIM]fc© X 

l3DVDBLrt<DBf!*»f r ---*«: J:i^-*-Iffl«^S 

* s n/c 4 * cd jl- if »fp (cjbst £ fc&oMWinrc 
20 A**fpr*a 0 

O'^ OiM^-a- fC*5tf 5 ^ -®^M101~ML02* 

^oti^ e y ^^-a^MioirB, 3ocd 

y^^-Jig (0 ^®A, 1 B^iljB. 2 y-A) 
*Sltl^ 0 CtD^-^-Hi^WLOifcSPt-rS^-Y^^ 

30 ML06JC "O^tfe PHt r * 4 „ 

tt, PCi<hDSi4^t? 0 SttcSiBJ L/ifcJ: 5 GCFCIB^W 

as^ftccB-rs^-Y*-/ f— «fMB t 

<^4?4 b-mmm<Dnmrj:v : -^mf&> 
mmcte<,>x:^4 : 7 4 b—mmmz< ^4^4 h« 

fig, 'W^-f FBffl£li#3PL ^-Y^^ FUTieai, *'^> 
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SttO.SBxOtr^^a^KBa (VOBU) KfcUT#^>*5 

W*«Vn >f7^h tflBtt. #© <£ 5 ft 2 f » h f^S 
ft£„ 

htfc*8 "oo'^covoButCcfc^tr^^-^lKPHl-c 
A-/?-/ m*bi ''oi" >;^??rr£,, 

'W^-f h#3 "l0":iiLMOV0BUi|5lD^^>-C*S o 
'^ArfA "ll":;W ^-f h^v>K^f, fijw© 

VDBU <t PI D *K £ > T- * & „ 

$ (c <£ £ ^ - ^. -liflKD^i > ~ a -ili^tcM-r 

-* ^*^-r0-c*s. 

sK*>eits«. #*>e2««. 

3 «3H© # * fflfi 0 T t > S . fflgfJO ir > tc tt 

3S3B©5^Ot^n*>?:Jg^-r-5«fc0Ki5:orU5 o 
* 1 ~3t»fR«^tl^^jMlRfetf$Si5t^fe1f 

&s a. ztcmm&mmt. mm. 

miucTjkLtcj: >> lex* >mmz, > i ~36ft$K 

©^*36©*'#>K;tfT&t»B-C&S. tTF. *'£>1 
- 36W$RO-en-en*RS lt#^>n t#f R £ SET. 
jf<*>nt»fB«. *'2>fiEgf#ffi. 
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©^5f><ag*^t-Bi«^ (a^?^ £*>*> 

^ >©±T?E&CC#aE-r ^.{fe©^^ >S-^=£^T1t$gT- 
*£. CftlCfciJ, a.— !f©:£EP*-&{l; 

its w*»«tc»-rsw*wjapffl©*^-c*«3. m« 

20 ©^^7> K?r^£-r-5^fea-5>. 

PIHfCteC^-CSetSTN^^tt. ^"^^> F£ Ot^ig? 

f§s s n . mjz s n terns. * + * ^©«^*s «t wsm»« 

zy^y-e&h. co^-ejgssn/ci&ffi^+^ji/S 
n^Brtouy^ffciBsestisiifctcwa 

Li nk^^«, ^ ^ 7 > F r-Jg^ $ fttc-7 P y 7 J» * x 

T^a^Afi-^ (PGC) i(t f*Si66Wc- 
aicS* 3 n€. V0B©^JX«H^iS8g* l> ^ . PGC©f¥itf 

CmpReqLink^-^-« . ^ 7>h"iL-T, 1/^ ^#-^ 
40 4»««i»tt^i»«5tPQC»#i3WgSSn % ^ 

cco^Rpocjc^iR-rsci^jg^-rs. 

SetReqLink^^*. ^^>F£L/T. U^X^## 
C"C>ll»F fc 3S€rm^^-^7> F«. = (f^A) . + (ftl ' 

50 At) . - . * (ns#) , / (mm . mod (jm 
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. and c&wm) . or (mm) % xor itimmm 

T£>. C trMS^^-r^^ Ftt. ±IBSetReq 
< h^-fey hO^-itflteK (*©2) > 

^-#-r> vistas ft£ a 

ffiE<z>JHB# £r £ «fc 5 cc f £ f - ^;b-c * 

4\ fcff^^-Y hj^^014^^L//cVDB# 1 - 

#4^$ntC^chTI) e |oJ0CDPGC#l^ V0B# 1 
-*V0B# 2 — V0B# 3 — VOB# 4 t L» 5 B£MSg£r^ It 

PGC#2ti, V0B# 1-»V0B#3— VDB#4iC^S 40 
£*IS&£^t,Tl>5 0 F0C#3B\ V0B# 1 — V0B# 4 t 

FGGDflteS (VOBCDSK) <t. ^CCW^-r-<*PCCi. % 
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14<DPGC# KDMmmmitZ, V0B#1, #2, #3, #4 
©4o©{i«««;fr?>fr4 0 CCDfitBtil*«V0B(D3feSI 

#^v>K4^R-r o CCD^v>K«, Hl2CCSKLfc# 
PGC# 1^6ffe(DPGC^^ig$i±-SJC«, PGC#1C0 

4STo fcftfLtftJMIri^ K»*©$Mfofr^ (CmpReq 

^a*T*ac^4i^^F*-&i*3&s*c5 4. s/c. vob 

# 1 4vob#2 £T3£8g»^0!»ffl^^*J!/»#3WStt 
^r^/tiiSStsi, vob# i^6V0B#2tcSi*^ 

013B^C . Hl3A(D^ 4 KiBCCTF O/cW^CH-^- ^Jl/ . 

^iBSgorc^. ftpj^^y^-fev h£nron« 4 ^ 
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yfipOV ?x h >;-Aia X^i^^X h y-AlDCDT 
{S3 tf y h«r7jVr o 

?g±£ft£ 0 BJ!fe»iitt, ^«ja^ + *;u^»S!|-rs 
ZrxpCWzfX b 'J -AID, Xttlf^ h U-AlDCDTfi 

3*i£<ot\ pgc^c^-y hjuwf»«, + 
% 0 

Histe, S^otr- :/;k BJ!fe«CH^-:/;i/<DA#«»J 
*^-To IU0«014tC^L/cPGC# 1 3 ^ti-etitc 20 

|E30cDPGC»$g# l ©SBtWBfctt. vob# 1 , # 2 t 
0 4> l 2 feW^ffi^ * *;u o (W^id= 0 ) &c*te 

Snj77^WltJ>0, f^iii^t^H, 2 CD 

jacket ^ccsssnri^So c<Dtc&, pgc#icdi?£ 

PGdffg# l ©BJ!MftCH^-:/;Utt. HKMkS^i- 
0 <> 1 fe 2 tBJBfcflSftffl*- + *^ 0 (BJBWfeiD= 
0) fc#j£T4C£*^0Tt>£. 3 6tc, BIISMRIIfta 

-^KCifttf, pgc# l #W£3nTi>afHJtt, 
rcc# 1 (DB£*Ki, BB*««Hl* + *^0 (5EB?: 

#3, #4<Dffl«tllf*^ga»3tirC**. ChttHl40!> 
^-^SCKIiJB^CHf— PGC#2CD|?£^ 50 
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His©poc»*# 3 vob#1, #4 

a§tf^fB»3nri^ e cn«tai4CDPcc# 3cds 

^**;i/0 (m$^P>) . l (B*fS^0 , 2 ((AH 
k BJ8Mft«ra^**^0 (3953*) , 1 (??fg 
^CDKlg^ffl) , 2 (0*15^) , 3 <B#3S^W 

±IBcdpcc# K #2, # 3<DJ;5&cgftS=^*;l/tfc 
**-rsvoB*ftWLn^s»^cc. ^i**;i/8fc<D3ii> 

o^tsct^t?, ^9S^^*;i/CDf»J0^r^Ma 

«±r^x^^^(D^^i&cDiS^^^o, 

fg^tCfi^^T, ifBO^-r X ^ (dvd) ^B^U, ft 
WnVX, 1 CD ^& n >Sff gf592^C J: 5 Sff^ti 

Hl7tt, ±8By j fc=J>9l(D+-i^jco— «*7n-r B c 

^^^.-^@cDji^fflr*>4 0 rx>a?-j 
+-ttBJR«9 : ^*;b©tOO#Afflr*-5. ^cd 

2, mmmm3. mmm»M % Av^n^ygpss, y 
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^^CAV-r^ — ^g[585(.J, ~>^TAr3 — #86. t'^T 1 

•=&- £iSgCDi31££fT 5 i |l)B#CC7fe f y 9T y y'82<DT 
•9--^iJ®lCcJ:(3iEfit^ 5>£t£fcH-r&£. flitS© 

!g5S -fe ^ £ mm. 3 tir t, > £ t c 5 s -ew&m% *ff c » 
fcvotfc^* ft S strain ? ^Jgfi „ »JHtt) KX 

h 'J -AID. VzfTsV 'J-AlD4IWb. fcff*:*?*-* 
^=1-^89^, M?*&7^-2£SlJ^7^3-#88K:fcti73 

U es^y*£^;*xAM»93K:ffl#T5. -€-© 
fig. ^X^Aira-^SStt. itiSt©;*--^ Xf-zt 
&&©l!ll*&7*-£©$%. ^X^-A$li@]g|593^P.^ 30 

3ft/t#-*t (^+*;u) ©^-twt^-*. id^x- 
SSrtf-T*-/ ^7=3-^89. Ii]^-rn-^88C<:-en-e 

nta^jb. ^©#^tw©7^-££Kai-r&o 

ft S BdR*^- * # v > u- > #x ESS 3 nrW y - s?f* 

4isi-^ariwR^RsaJ9o«:m^-r&. 40 

AJWct-f-f *-r-££fi?Sc. ttSttf^y^Jl/ 

3 - ^©aj^* ->x f- A$)j'(aigP93tcji^ 3 n/cib^-c 

Hll9«. 018^*3 W !,->XfAf3- ^86©^^r^ 

TT'a j» ?I3-C&£» lRlia©J: ^{c^x-r-A-^^-f 86 so 
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B, MPEGT^-^O, Kl^/'^-'^^^-^gfgBl21. 

MPEG7*3-#120W:. 7t ';#>6iSM3ft;fc 

vXt-AX h 'J -AfE^$ft&&7 r - £tC-X> 

r. A? ^©X V l )-^iui:^mLX^y pornM* 
^-jiiRS)5l23^.. -e©^-^r v h^-^^tH^JT-S. 

mm/*— 7*4 *^spi2i». MPEc^a-yuo** 
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^■ — T 1 -/ ^-51^5151235*, IVPEC? 3 — ^*120^?) ©MPEG 

-X-f ^-r-2©"^, >-X7-A$IJ@]gil93tC^3tl/c 
^^ID©^- — -r -{ tKOfrZ*— =f -f tf3- #89 

tcai^-r^.. ^3nfc^iDfei^©^-r ^ 

<->Xf A$IJfPg|5©1tJ3S> 
02OAt*. ^18tl3©ixX7"A$IJ^a593©fll)?S^^-r^' 

f*yA«Kfil»93tt. *^>©J©gC930. ^7"A« 
.^«IISi5935. 3V> KjR9CKffff936. S**IJ®g|593 
7. y j fc3>A*JWRfi»93S*»6«lfiS3tiS. 3 6CC. 
X7-Am^SISP935«, PGCff*R^'7 7r935a. bi^X 
^42 h 935b, ^5 t + *;U9«£3S935c BJIWIt^ + * 
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^ 5? > $)J®gP930ti , ^f-Afa- ^*86^ h Kt) 3 

jW5a-fO+-ftff* -;*3>A7^ft?^gP938^ 

nsf^f Jbf-^^-^tc^t^A', 77 (m 

^PGCtfffi-'-f^ "7 r935ai L/TSSffiL/T C^5„ v-Xt^A 

ttt»ea»935». ^ta^- ka^j sn/cf*^* ju 
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Rioted T{4 8 f ^ F D8- DOCC^^S^ * * 
(^ID) 5:SJtt5 0 CCD^ItXi, a6KUct 

tRS5i23^cffl^$n-5 0 

RUfct, *±ftfcT? hD32K:SF^^:-7^^^r v Tfi8tf 
v F D8- DO^^II^ * (BMflfclD) *^}# 

y * Jb&£aS935ctt, FGCffffR^ y ~J y 935a(DP 

^f8P936*>6SetSTI^^||ff*Jg^Snfci#, PGC 
«*R; <?77 93 5atC *§m £ ftT I > £^^f CHy* - >Ol/ <h U 

^£#^S^i-*;u#-5f (^id) i^tSo i&S 

;U#-^<h, 'U^X^RKXD^IDi^HSf-TSo 

Jl^S3&935cfcJ:, PGCtfffi^ a ;7 7 935a 
©PCCt»f8*SJgff3n/c£* % - y^a>A#««RSP938a> 

> F f SP936#> 6 SetSTNfr4*<Z> jiff * 3 tltc 
t # % PGC|f$R^ ir ? y 935a&C&J£3 hTt»&ffl!fefcCH 

D) ££&£T<5o ?6^ v ^M^AStS^Cttly^XdrR 

3 V> FSaR^fSB936«. PCeW#H'<* 7 y 935a£# 
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> F*, PCC^S^fif^^Snv^ Ffif©a^> F 
*KfifU 4/c, VOBCDB^*tC^^>MW930^6il 

B^*iJaiSP937«. y ^rn>A^)»)|RgB93^<E><D+- 
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y^en>A*ft?«RSP93^, , J : ea>SiS92^6A 
#3nfc*-£5Vr*-a- F€r§tt, y^fAt^f 
SgB935S^S*$ijaigP937CCil»J-rSo 

<H»«f s =i- #<DmMKmf&> 

^7 88L BIR«=i-F*JiEaJ882, BHKflk%^ft(KSI9B 

883, BJBWfta- KjBftf*- ^884, ffi^K#ff-^fe/& 
10 515885, Fa— F ^1/886, 'W^-f F 

S!R3B:i22fc<fc 0 iHR3n/c^ * *JU©BJR«f r - 
BJBMfta- F^SP882« 4 7>U>^XEEffiSnr 

cfco, S-t*^-fej^2 t:-^ ha- FrSShfctf ^ F^ 

SI!*«*7nMffllSB883tt, Y^-^^-dfODasSte 

5rtf 5 i <h fc^cBJR*^- *4>tcSB»Snfce««tc J: 
^BUft^a- F^&^-:/;U884££j&T£o 

E»»«m#*«cBIS885tt. BJR«a- F*aE3B882© 
liiJjX~$>Z>&V?-iz)l<m<D2t:y Fa- F«rBJIft«SB# 
«BJK«a- F^Jft7 u -^;I/884*#ML, h 
BB#te'W^-Y Fa - F^^-r-^l/8864#RSL/4 tr 
^ F<Dl6fea- F**J5WS. 

Fa- F^»f—^l/886», ^^-^y^- 
d?0— FSB#<D2 tr^y Fa-F* 

30 64fc'^ h a- F^CDfe^^-^-C** 0 

^^^-f FMJg?SfflSB887«. ;W 5 FS^<DJ6^ 

^g|5885CD^ tB 0 Cc«iL 5 . 

tr>y?- (Hil-) €rffll>T24fcf * F©«J160Q7JS 

<^x^AW»^93CC<t*||^M»©mA!iffl^a-> 
0 22« . 018CC fc w £ ^ x -f A *iJfBJSR93K: <fc S ij 

^i-?:K^/±iO (X^-v^m, 122) . ^fA^^a 

50 '>x^A^^^-tc*5w^a-ifgif^se^r, 
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fc*-f f -u^-trst-***:*-*^ f;hz? Fifats-fg* 
WcfrtiiLr (Zt-v 7*126) . 4?^ h->i/©5feal©pcctc^ 

(Xf 7 7*127) . 5 6 fC . C (DKm^U^. L . 

SS^TtSi^r ;> 7*i24K:il **> <X7-y7*i28) „ 
<7';^7A?x- >f*¥©S£;"£a7 P - > 
023'i. @22©x-5'-;>7"i28©7*P7*7A^x->af 

©BM©i»7P-ft- h*^-T„ 022©* 10 
v 7*123, 124&COUT kl^TS) *S„ 
023{*--bt>T, $-f. ^^fAtrjfll^sa, fc'7***£ 

"T (Xf-; 7131) „ C ©PGCfffBte. PC/Cft^' -;779 

35a&t *&&*•;? ft •*->,, 

^fCPGCttfS^'^7T935art©PQCtf^C^or i (ft)"* 
137> KgfCJI^^^Si^^tf 9 (X:T>7*13 
2) . C©HiTMil3-7> KPOHtf'Cj: 9. mx-telsi? 
7, £ ©t9LWil©K3t& & £ ft *!>„ 

✓Al^r. FGdtfB^* y 7 r 935c(*3©gIESft$BfC^3 20 
ftTU£&ftft#£ , li&CjK')a , OT > #V0B# i (i« 
1 h n ) ©S£$W£it 5 ( XT' » 7133) . Aftfft 
{c«i>x-r A*)JSpg[593E*. «S8«*tCBft3e3tir(,^Ct 
»t$gtc^ -p r . «if »S'*83aD £ m^iias84tc5!t l, 

T. a»V0BOBl*UHv-£rH*&-r*. K<***ttl3ft/cV0B 
(4. AV7 :: 3-fS|585(CJ:l)^|!]iSe>'S*SnS 0 c<Dm 

&vfmstitcvr*> mmmtm^mm (mm ks 

^$nfcPCX:(C^ll^-r^ (Xr-; 7*135-»13l) . £i*fc. 
^T©V0B©ff^*5^TO/cJ©^-{c« % mHM^-?y F 
P«T^ft> (XT"? 7*134) . SefC^CS^T^^PCC 
A^n«frfcfePGC©^>&giteT-5» (X:f * 7135—13 

i) . ^fcH^-r^fiFPGCtt. Wla?> PffMtxe^tt 
£ B rcctf f W© pcoiftstf $R -c j: 0 J§5e 3 ft 5 „ 

<V0B©#"£> 

024'4. 0234*©Xf- ? 7*133# i ICmLtc, fi*©V 
OB (V0B# i ) ©«£»&«£ ""VT 7 P-**-*- ht? 
&■*!>. 40 

s-r. >>^f-AW8paj93ta. esgflm® i #a©{4Ee 

V0B# i ©ftffiT FUXa^Og^fflL 
BB*&*«l»-r-5 (X7-*7*ii) . cftfcjc-). vob# i 

Ofy^*f-f ?lJ*^fiJ$Ufflg|}83S y*ff -5fMfflg|*84tC 

— H S/Xf AftHagllgsSr/l- t/T^fAfn- ^s&c ifi 
^fi-lfcA^ftS. ">X7*-A7 s :a--#'86 - 4. "risZhT" 

It^?-!'^;!/©^--^^ l*a^' 
s»**fW!ll/. -e-n-f?ni^f"^-f"n-^87. Sl^-rn 50 
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-#88. *-;r-f ^7^=3-^89. i'X7 v Af'Hj®gl'93ft© 

fjo . spec i la jk jf >*wgf»c a* $ ft **>„ 

v/7'i2) i, Siocc^ufc^w^^ Ftt^tc^or, m 

II' * v 9 icmtcte^j -i* H»«jMBB£3 ftTl, »*■>*»<£ 

*ft artgt*^* y 7 t tctaw-r -s = >*"j«93or 

-7< Of7^r^ 7*$lJSPi4rCi9. 

^^-iI/^-^^voBtt i ©5RSfi5:Wft«. WM^ 
v?<DXt)*:n%tti.2> (xr--^7*-i2) . e:©i®^±ta 
A5S*s*S*)il3ftSC t"C*S. ifc, V0B©^mT'$> 
ft«^fgvoB# i ©Si^^T-T-So ^■©^» > vob# i 
&M1f$R4'«:^*ft?.voB# i ©^fe-fe 

H25« v ±MS."-{ ? J h%m (@24©Xt- y 7'i4) © 

^ -7 -c f ffi®.tp<o&mmiR#$ >##{cse o r >© 

fiBWttSS-fc^-TS (X^->7-202) . 3 jJ<J?> 
*IJffllS|5930«, A^ 7 -fh lfJ^^JiS^g|^S|J©i/ 

£X (Xr'; 7*203) /^^'7-1 , ^«^5^r^T9j; ; 5 itJUKft 
<r^-#&8$:'mM-fZ> (X-f f7'204) ,> C©f^. 
>»g(593«i. ^"^ lsmWteTm&<>Cts:Z> -C©Po1 

(Xf? 7*205) , JL— ^'©^-A^iCfCCTRIS^S 
Wt^K. (Xf ^ 7*207. 208:ia26# r ^) h 

">»i»?»TH*f JffltCtt o /cB$*T'^ 4"7Yh ^^^TT 
■5J:9MW«-r"=i"^88^»T«. (Xfv 7*206) . 

02614. JJB#*>ttt«S»ftia (IH25©X7 : -^7*20 
8) =fc"3l$M^7P-5 1 + - h t** - !.,, 

'J * 3 > A^^f?a*93835> £ * - 3 - F** A^J 3 ftfc 
it. rK^>fSlJ©lSP930{4. £ 3 - F*7*»6 <f©A 

^^-AJJf Stl/C*^JPJ"*IJTS (Xfj 7*251. 254. 25 
6) . 

-Aft. ^^>$-ir-*3lgf5930-4. A-^+-A*^+--C* 

o (xf * 7*251) . *zm&tm&'*-7? t<djw? 

A ht««K#ar*5WJai5:'K^>##-C*ft*4 (x?v 

7*252) *3^-?*jj^««©#**>#-^4urfii'j#-r 
**> Uf? 7*253) = AA*-jw*Efj-f-r*n« (x 

T- u> 7*254) . rtS!*^' * 7 t © "v^ 7 -4* Ft*fR©KJg*" 
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>»**jWCK«iUrfiWr* Ut^ 7*255) A 

7*257) „ ^3?>a7>F^M 
tfK* (LINKtf^fti') M23(D^^ y 7*135-^ 

(Xf * 7*258) o 

<^^^ * * ^^gpcDi¥Si©s y P - > 

^3 ttfc*\ PGCNH8/< » 7 r -935a<OPGCtS$B*5SBf S ft 

fc*. **cck«l * 7*271—273) ^n^ncc** 

^^.Wi "i'^CtSl 7*274) , + 1 A 20 

^ 7*275) D ^0*^c&4<DB0^7©*5H*aA3&l^ 

tt* pj 7 ^ iftfiMroiP h * r , " i '^Mlf^is*; g il 
T (^f^ 7*276) 0 wa-e*n«, #^cht*-7';kd 

SIS "r'SSO^ID^Sg&ffiL (X 7=* * 7*277) , U 
£OT**iMf 2.7*278) . 30 

c<Di;5fc:, ^--tttcj-o- r^^jsj +^^f-fr 

%><> 40 
KM^tTSB936*^6Set5TN^^Ojltf 
«rJ§^3nfc»^C« (^f'; 7*272) % ^CD^CD^ 
K<hLrJgS3nfc^^^*;U### i 

(X -T v 7*277) , U^X^FUO^-eCD^ID^W^fl 

****»a«fll»^<bLT##iitf (Xf* 9 7*278) . 

c ft It J; 0 setsraft^ -cjgje s ft * * * ;u ec 

PGCW«^9 7r 935a(Dl^«^JS»r3nfc» 50 
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^cctt (^f ^7'273) , u^x*R8*K^tH0r-ecD 

^Sc^fcbl/ ^ 7*277) , L'^X^RlOCC-eCDW^ID 

* i S'*Bja*? 1 f *JbS# iLTS^ii^ Uv^RStC 

7*278) B CntCjrOWCDFXXTO^^CH^-^i, JJtfi 

* * ;bft*tS0»i«i7 n - > 

13 28te % m 2 OACC^n 0 tc ? + * JV^^SP 93 5dO 

f^0«El27CC^L/c#^^^^;^^935ci^O 

*Rii«:=rb:-r*^r*& 0 f^#cco^r. giJKf^^ 
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^J:0IiJf^^-^(D^*>/^7%||^or^4. 
<»fWI> 

<m i »ff«> 

7n b tc is X 7^ A r.^. — ML0l€:^ b ft PQC^^IB^ 3 tir 

^^z-M10^SS3tl4 (m22(D>\y~ y 7 121— 12 3# 
B§) o C(D^fA^^a-M10ltt, r^njA J rB^gj 

» hrt<D^^ h^^^-M102^S*^n4 (I322CDX 
7*12 4#BS) „ 

T'^>4o S/c^ ^ h;L/^^^— Mi03— Mioe^:^, 
s—i3v hfiS^iltRSn/cJg^&Cti, 014©PGC# 1 
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Ji/#©Rfc4voB#l. #2. #3. #4£IWcB£S 
CO^, l2l5©^»CH-r-->Ok IiJUH&otr- 

I > £©-C. PGC# 1 ©|?£d3&cV0B# 2 ©^pj <(2ja 3 1 + * 

;i> o <b ©m^a f- * * ;u o vjMoyym ?tW^-3 
TL-r4>. ffe©^^-t.*;i/«fFPj7^^= Oifcc-c. io 

*CS <027#BS) . 

«i»&MJK#»il3*ifc»£(ctt. S14©pgc 
#2K^f <fcMC, V0B#1. #3. #4ii(CS4J 
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fig) . %m&**%-Mcn>xt>mffiX'$,& (02^- 
m) . c©j:^«:. ^mmr+^frWi. mm&mm? 20 

+• *;uti©mi«:S^'5voBAstg^!©pccK:ifcW3nr o 
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n. <*6cc rib a tmM 3 n & m^oy^pi * . 
mk®.** z-jwowzmrt&fflicmyi-rz. c cxz 

-i h;by-^-tt±lEB&IjA©#£4>&C';*=J>© r ji 30 
^29Att, 09^1/^^^ h;b>^-a-ffl©VOB# 5 
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5002,- •£;!>:> 6 &-2>o BCMffl©B-^f?il^ + * (# 
*ID) tt " 3'"C* «5 . - * "H^fflCIW^a? 1 f 
*Jl/ (I«^ID) tt "yT^tOif S, 40 

029Btt. ±SB£-( h>»U^-^-ffl©PGCtf$R#4©— 
fiSJ^r^-T. |S)0©PGCtff#R# 4 tt. II 15^ b re?*® A 

©pgcw$r# i ~#3 tt^cm— Wf*Z-< h^-fe 

029B©igSgt»$Rtt. PCC# 4 #S029A©VOB# 5 ©<£•*> 

±x ©#;Siia ? + * ;u«s BCM^ffl ©WW&a f- + * 

;v (#^id=3> tc*tjer4«t^K:ss»esftri»s. sj 

-MfllffloaiRfliigia? -r *>U (3iJ?*5&ID= 4 ) ic*fj£ 50 
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M 30lCm? «fc 9 *C . - tf *JTVttRJK©RB A «tsn 

-©W£*H»&-rs. C©££. 029B©#j£atf— :/ 
wcintf, KB a © <b'©#^ +■ ^ ^nn> 
/c<t L/Tfc, ^ -r f- - » -rttBCM^^^-rs^ 

$n-2.CiiCi&S (S27©7P-#M) . ^S/t029B© 

IiJB^^CHf - - 7-;utc «fc iftiS A© i'©^»*5ffi 3 
^^R8, Rgcrts^M^n-So cn«voB#5© , &a 

3*16 (027, 28#JS) . 

r^^-^.-j t-WTSJifci^, 5u©ff*@iA©iia 
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aS88»©KX3W«*llflfe.3n4ti^-rfc. Sflfe-gJUffi 

*7£i. ±fe«lfWJ-CW. |5HIliA©ff^3id3-CPft>*ttiS 

^^MTSCT^L/fc/Cii. £^ h^yxjL-t?tt^c< 
@J?*« t 1 - 4? ic J: 0 R 3 n fc y x ^ - *i I > X ^W? ?> 

nttJ;li„ 

^3ltJ. ^f£^M5rfilfi£T -5> FOC# id, pgc#ii£^ 
T„ PGC#10, #XLtt, ffinfcV0B#10~#12»>6&£. 

svoBtt, ^^tg->-> j 2r*-rs)!)iBit l ^*^©wa 

o) £. ttffl*^©raa«c»iAr»fs©ffi*rfc#tfW7s 
^ + : ^ID= 1 ) <b, mmicTM (pgss 

m : Bj»«m= o ) <t . (mmm mmno= i ) 
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pxtWB#iocD#^CHr-^;i/r^, ^HScho, 1 

. -efct , BJIfcttttSCHO. 1 tt i tcBJ!6W»iD= 0 KJfttfc 
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$ nr i > «c t >*^/Bl!SMft * + * s voB^tc#a u 

*^©£jg*S^O\ »J*3>0 r^/BJK»ftj#J * 50 
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